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PREFACE

Engineering-Science (ES) entered into an agreement with the HAZWRAP

Suppoit Contractor office operated by Martin Marietta Energy Systems, Inc.

for the U.S. Department of Energy (DOE) to perform a Remedial Investigation

at the Minnesota Air National Guard Base, Duluth International Airport,
Duluth, Minnesota, to be submitted to the National Guard Bureau, Andrews Air

Force Base, Maryland. This investigation was initiated in July, 1988 ander

Task Order Y02, General Order 18B-97387C, which is under DOE contract DE-
AC05-840R21400, with Martin Marietta Energy Systems under Interagency

Agreement 1489-1489-Al. The overall objectives of this effort were to define

the magnitude, extent, direction, and rate of movement of identified

contaminants and to summarize the need for remedial actions based on an

assessment of risks to human health and the environment.

This investigation was performed by Engineering-Science personnel from

the Oak Ridge, Tennessee office with oversight provided by Martin Marietta
Energy Systems. Mr. Larry Janssen, of Martin Marietta Energy Systems was

the Technical Mot. ar for Lt. Col. Michael Washeleski of the National Guard
Bureau. Major Joel D. Manns, Minnesota Air National Guard Base, Duluth,

Minnesota, provided field support. Engineering-Science personnel included Mr.
Robert S. McLeod, P.E., P.G., who served as Project Manager and Mr. John D.

Hardeman, P.G., who served as the Field Team Leader. Mr. Robert L. Thoem,

P.E. was the ES Technical Director for the project.

Engineering-Science wishes to acknowledge North Star Drilling, Little
Falls, Minnesota as the drilling and well installation subcontractor., Salo

Engineering, Duluth, Minnesota, provided professional surveying services. ES
Berkeley Laboratory, Berkeley, California; ES Atlanta Laboratory, Atlanta,

Georgia; MetaTrace, Inc., St. Louis, Missouri; NUS Corporation, Pittsburgh,

Pennsylvania; and IT Radiological Sciences Laboratory, Oak Ridge, TN provided

analytical laboratory services for sample analyses.

This work was accomplished between July 1988 and March 1989.

i"11
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RESEARCH AND DEVELOPMENTE S LABORATOPYE I600 BANCROFT WAY
BERKELEY CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 841-7353

Job No.: OR001

Work Order No.: 1047

Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water sample(s) received
by this laboratory on 9-27-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092719 DANGB-4-SL13-GWl BA-I 9-24-88 10-13-88
88092719 DANGB-4-SL13-GW1 CD-F 9-24-88 10-27-88
88092719 DANGB-4-SL13-GW1 CR-F 9-24-88 10-21-88
88092719 DANGB-4-SL13-GW1 PB-F 9-24-88 10-22-88
88092719 DANGB-4-SL13-GWI 418.1 9-24-88 10-10-88 10-12-88
88092719 DANGB-4-SL13-GW1 8010 9-24-88 9-30-88 9-29-88
88092719 DANGB-4-SL13-GW1 8020 9-24-88 9-30-88 9-29-88
88092720 DANGB-4-SL26-GWI BA-I 9-24-88 10-21-88
88092720 DANGB-4-SL26-GW1 CD-F 9-24-88 10-27-88
88092720 DANGB-4-SL26-GW1 CR-F 9-24-88 10-21-88
88092720 DANGB-4-SL26-GW1 PB-F 9-24-88 10-22-88
88092720 DANGB-4-SL26-GW1 418.1 9-24-88 10-10-88 10-12-88
88092720 DANGB-4-SL26-GW1 8010 9-24-88 9-30-88 9-29-88
88092720 DANGB-4-SL26-GW1 8020 9-24-88 9-30-88 9-29-88
88092721 DANGB-8-SL17-GW1 BA-I 9-24-88 10-21-88
88092721 DANGB-8-SL17-GW1 CD-F 9-24-88 10-27-88
88092721 DANGB-8-SL17-GW1 CR-F 9-24-88 10-21-88
88092721 DANGB-8-SL17-GW1 PB-F 9-24-88 10-22-88
88092721 DANGB-8-SL17-GWI 418.1 9-24-88 10-10-88 10-12-88
88092721 DANGB-8-SL17-GW1 8010 9-24-88 9-30-88 9-29-88
88092721 DANGB-8-SLI7-GW1 8020 9-24-88 9-30-88 9-29-88
88092721 DANGB-8-SL17-GW1 8080 9-24-88 9-29-88 10-24-88 10-26-88
83092722 DANGB-4-SL15-GW1 BA-I 9-24-88 10-21-88
88092722 DANGB-4-SL15-GW1 CD-F 9-24-88 10-27-88
88092722 DANGB-4-SLI5-GW1 CR-F 9-24-88 10-21-88
88092722 DANGB-4-SL15-GW1 PB-F 9-24-88 10-22-88
88092722 DANGB-4-SL15-GW1 418.1 9-24-88 10-10-88 10-12-88
88092722 DANGB-4-SL15-GWI 8010 9-24-88 9-30-88 9-29-88
88092722 DANGB-4-SL15-GW1 8020 9-24-88 9-30-88 9-29-88

* If applicable

89-DULU0406 1 CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION



Job No.: OR001

Work Order No.: 1047

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092723 DANGB-4-SL14-GW1 418.1 9-24-88 10-10-88 10-12-88
88092723 DANGB-4-SL14-GW1 8010 9-24-88 9-30-88 9-29-88
88092723 DANGB-4-SLI4-GW2. 8020 9-24-88 9-30-88
88092724 DANGB-BG-SL3-SW1 AS-F 9-24-88 10-21-88
88092724 DANGB-BG-SL3-SWI. BA-I 9-24-88 10-21-88
88092724 DANGB-BG-SL3-SWI CD-F 9-24-88 10-27-88
88092724 DANGB-BG-SL3-SW1 CR-F 9-24-88 10-21-88
88092724 DANGB-BG-SL3-SWI HG-C 9-24-88 10-22-88
88092724 DANGB-BG-SL3-SW1 PB-F 9-24-88 10-22-88
88092724 DANGB-BG-SL3-SW1 418.1 9-24-88 10-10-88 10-12-88
88092724 DANGB-BG-SL3-SWI 8270 9-24-88 9-30-88 11-09/23-88
88092725 DANGB-BG-SL1-SWI AS-F 9-24-88 10-21-88
88092725 DANGB-BG-SLI-SW1 BA-I 9-24-88 10-21-88
88092725 DANGB-BG-SL1-SWI CD-F 9-24-88 10-27-88
88092725 DANGB-BG-SLI-SWI CR-F 9-24-88 10-21-88
88092725 DANGB-BG-SL1-SW1 HG-C 9-24-88 10-22-88
88092725 DANGB-BG-SLI-SWI PB-F 9-24-88 10-22-88
88092726 DANGB-8-SLI9-SWI 418.1 9-24-88 10-10-88 10-12-88
88092726 DANGB-8-SL19-SWI 8010 9-24-88 9-30-88 9-29-88
88092726 DANGB-8-SLI9-SWI 8020 9-24-88 9-30-88
88092726 DANGB-8-SLI9-SWI 8080 9-24-88 9-30-88 10-24-88 10-26-88
88092727 DANGB-8-SL27-SWI 418.1 9-24-88 10-10-88 10-12-88
88092727 DANGB-8-SL27-SW1 8010 9-24-88 9-30-88 9-29-88
88092727 DANGB-8-SL27-SWI 8020 9--24-88 9-30-88 9-29-88
88092727 DANGB-8-SL27-SWI 8080 9-24-88 9-30-88 10-24-88
88092728 DANGB-FB17 8010 9-24-88 9-30-88 10-04-88
88092728 DANGB-FB17 8020 9-24-88 9-30-88
88092729 DANGB-FB18 8010 9-24-88 10-01-88 10-04-88
88092729 DANGB-FB18 8020 9-24-88 20-01-88
88092730 DANGB-TB13 8010 9-24-88 10-01-88 1U-'/-88
88092730 DANGB-TB13 8020 9-24-88 10-01-88

* If applicable
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ENGINEERING-SCIENCE INC. PAGE 1

12/27/88

ANALYSIS REPORT

IORK ORDER NUMBER: 1047

06 NUMBER : ZB0000000440 APPROVED BY __

WORK ORDER DATE : 09/27/88 Lab Supervisor.

EPORT DATA: CLIENT DATA:

1S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 s. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / PO # : CRO01
CONTACT : BILL HAYDEN

(615)-481-3920

ASK: 2, UNITS: mg/L

BCS-02 DANGB-4-SL26- DANGB-8-SL17- DANGB-4-SL15- DANGB-BG-SL3- DANGB-BG-SL1-

GW1 GW1 GW1 SWi SWi
EST COMPOUND 88092719 88092720 88092721 88092722 88092724 88092725
------.--.-.----.--.-----.---- DIG------------ FLAME---------- NA------------- NA------------- NA------------- NA------A

ID DIG FLAME NA NA NA NA NA NA
CID DIG FURNACE NA NA NA NA NA NA

ARSENIC <0.01 <0.01

BARIUM <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

kDMIUM <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

IROMIUM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MERCURY <.0002 <.0002

'EAD <0.005 <0.005 <0.005 <0.005 0.0063 <0.005

ND " Not Detected

861



ENGINEERING-SCIENCE INC. PAGE 2

12/27/88

ANALYSIS REPORT

RIC ORDER NUMBER: 1047 0-5
3 NUMBER : ZOOOOOO00440 APPROVED BY __________________

RK ORDER DATE :09/27/88 Lab Supervisor

PORT DATA: CLIENT DAA:
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT / P0O OR001

NJTACT BILL HAYDEN

(615)-481-3920

SK: 3, UNITS: mg/L

DANGB-4-SL13- DANGB-4-SL26- DANGB-8-SL17- DANGS-4-SL15- DANG8-4-SL14- DANGB-BG-SL3-

GW1 GIJ1 GW1 GW1 GW1 swi
ST COMPOUND 88092719 88092720 88092721 88092722 88092723 88092724

8.1 PETROLEUM HYDROCARBONS 01.5 2.5 01.5 <1.5 <1.5 <1.5

- Not Detected

862



ENGINEERING-SCIENCE INC. PAGE 3j 12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1047

IASK: 3, UNITS: mg/L

DANGB-8-SL19- DANGB-8-SL27-

ISwi swi
L .EST COMPOUND 88092726 88092727

18a.1 PETROLEUM HYDROCARBONS <1.5 01.5

ND -Not Detected



EWGINEERING-SCIENCE INC. PAGE 4

12/27/88

ANALYSIS REPORT

RK ORDER NUMB8ER: 1047

8 NUMBER : ZB0000000440 APPROVED BY
RK ORDER DATE :09/27/88 Lab Supervisor

PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUITH ANGS ( 134)
O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT / P0O OR001

NTACT :BILL HAYDEN

(615)-481-3920

SK: 4, UNITS: ug/L, GROUP 8010

DANGB-4-SL13- DANGB-4-SL26- DANGB-8-SL17- DANGB-4-SL15- DANGB-4-SL14- DANGB-8-SLi9-

Gui GW1 Gui GWl GWi SWI
ST COMPOUND 88092719 88092720 88092721 88092722 88092723 88092726

NZYL CHLORIDE ND ND ND ND ND ND
S (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND
S (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
OMOBENZENE ND ND NO ND ND ND
OMODICHLORO94ETHANE ND ND ND ND ND ND
OMOFORN ND ND ND ND NO ND

OMOETHANE ND ND ND ND ND ND
RBON TETRACHLORIDE ND ND ND ND ND ND

LORACETALDEHYDE ND ND ND ND ND ND

LORAL ND ND ND ND ND ND
LOROBENZENE ND ND ND ND NO ND
LOROETHANE ND ND ND ND ND ND

LOROFORM ND ND ND 3.0 ND ND

CHLOROHEXANE ND ND ND ND ND ND

CHLOROETHYL VINYL ETHER ND ND ND ND ND ND
LOROMETHANE ND ND ND ND ND ND
LOROMETHYL METHYL ETHER ND ND ND ND ND ND
LOROTOLUENE ND ND ND ND ND ND
BROMOCHLOROMETHANE ND ND ND ND ND ND
BROMOMETHANE ND ND ND ND ND ND
2-DICHLOROBENZENE ND ND ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND NO ND
4-DICHLORDBENZENE WD ND ND ND ND ND
CHLOROOIFLUOROMETHANE ND ND ND ND ND ND
1-DICHLOROETHANE ND ND ND ND NO ND

2-D!CHL^ROETFAtNE RD NC ND ND ND ND
1-DICHLOROETHYLENE ND ND ND ND ND NO

ANS-1,2-DICHLOROETHYLENE ND NO ND 1.9 ND ND
CNLOROMETHANE 458 288 1.78 368 1.68 1.98
2-DICHLOROPROPANE ND ND ND ND ND ND

- Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5
12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1047

DANGB-4-SL13- DANGB-4-SL26- DANGB-8-SL17- DANGB-4-SL15- DANGB-4-SL14- DANGB-8-SL19-VGWI OWI GWl GWl GW1 SWi
TEST COMPOUND 88092719 88092720 88092721 88092722 88092723 88092726

[ ,3-DICLOROPROPYLENE ND ND NO ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND NO

" ,1,1,2-TETRACHLROETHANE NO ND ND ND ND NO

SETRACHLOROETHYLENE NO ND ND ND ND NO
a1,1,1-TRICHLDROETRANE ND NO ND ND ND NO

1,1,2-TRICHLOROETHANE ND NO ND ND ND NDVRICHLORDETHYLENE 0.98 ND ND ND ND ND
RI CHLOROFLUOROMETHANE ND ND ND ND ND ND

TRICHLOROPROPANE NO ND NO ND ND ND
-VINYL CHLORIDE NO ND ND NO ND ND

NDO Not Detected
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ENGINEERING-SCIENCE INC. PAGE 6
12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1047

SK: 4, UNITS: ug/L, GROUP 8010

DANGB-8-SL27- DANGB-FB17 DANGB-F818 DANGB-TB13

swi

ST COMPOUND 88O9?727 88092728 88092729 88092730

NZYL CHLORIDE ND ND ND ND
S (2-CHLOROETHOXY)METHANE ND ND ND NO

S (2-CHLOROISOPROPYL)ETHER ND ND ND ND

OMOBENZENE ND ND ND NO
OMODICHIOROMETHANE ND ND ND 0.27
01M0FORM NO ND ND 30
OMOETHANE ND ND ND ND

RBON TETRACHLOR IDE ND ND ND ND
LORACETALDEHYDE NO ND ND ND
LORAL ND ND ND ND
LOROBENZENE ND ND NO ND
LOROETHANE ND ND ND ND
LOROFORM ND ND ND ND
CHLOROHEXANE ND ND ND ND
CHLOROETHYL VINJYL ETHER ND ND NO ND
'LOROMETHANE ND NO NO ND
LOROMETHYL METHYL ETHER ND ND ND ND
LOROTOLUENE ND ND ND ND
BROMOCHLOROMETHANE ND ND ND 3.1
BROMOMETHANE ND NO ND ND
2-DICHLOROBENZENE ND ND ND ND

3-DICHLOROBENZENE ND ND NO ND

4-DICHLOROBENZENE ND ND ND ND
CHLORODIFLUOROMETHANE ND ND ND ND
1-DICHLOROETHANE ND ND ND ND
2-DICHLOROETHANE ND ND NO ND
1-DICHLOROETHYLENE ND ND ND ND
ANS-1,2-DICHLOROETHYLENE ND ND NO ND
CHLOROMETHANE 0.61B 6.8B 1.5B 2.48
2-DICHLOROPROPANE ND ND ND ND
3-DICHLOROPROPYLENE ND ND ND ND
1,2,2-TETRACHLOROETHANE NO ND ND ND
1,1,2-TETRACHLOROETHANE ND ND ND ND
TRACHLOROETHYLENE ND ND ND ND

1,1-TRICHLOROETHANE ND ND ND ND
1,2-TRJCHLOROETHANE ND ND ND NO

ICHLOROETHYLENE ND ND ND ND
ICHLOROFLUOROMETHANE ND ND ND ND
ICHLOROPROPANE ND ND ND ND
NYL CHLORIDE ND ND NO ND

-Not Detected
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ENGINEERING-SCIENCE INC. PP'jE 7

12/27/88

ANALYSIS REPORT

4 .RK ORDER NUMB9ER: 1047
JOB NUM4BER : ZB0000000440 APPROVED BY___________________

WORK ORDER DATE :09/27/88 Lab Supervisor

1!EPORT DATA: 
CLIENT DATA:

-:.S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

-')AK RIDGE, TN 37830 OAK RIDGE, TN 37830

: ILL HAYDEN

# OF REPORT COPIES: 1

SONTRACT / P0 # ORO01

CONTACT BILL HAYDEN

(615)-481-3920

SASK: 4, UNITS: ugiL, GROUP 8020

DANGB-4-SL13- DANGB-4-SL26- DANGB-B-SL17- DANGB-4-SL15- DANGB-4-5L14- DANGB-8-SL19-

GW1 GW1 GWI GWI GW1 SWi

.EST COMPOUND 88092719 88092720 88092721 88092722 88092723 88092726

-ENZENE 930 650 ND 80 ND ND
HLOROBENZENE ND ND ND ND ND ND

1,2-DICLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND

THYL BENZENE 74 450 ND 6.2 ND ND
TOLUENE ND 23 ND ND ND NO

wYLENES 1020 940 ND 103 ND ND

ND -Not Detected
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ENGINEERING-SCIENCE INC. PAGE 8

12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1047

SK: 4, UNITS: ug/L, GROUP 8020

DANGB-8-SL27- DANGB-FB17 DANGB-FB18 DANGB-TB13

Swi

ST COMPOUND 880927!7 88092728 88092729 88092730

.. . .. ..E. ...E. . NO .. .. .. .. . .. D.. . ND.. . .. . . . . .. . . . .

LORENEE ND ND ND ND
2LOROBENZENE ND ND ND ND
2-DICHLOROBENZENE ND ND ND NO
4-DICHLOROBENZENE ND NO ND NO

HYL BENZENE ND ND ND ND
LUENE ND ND ND ND
LENES ND NO ND ND

*Not Detected
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L
ENGINEERING-SCIENCE INC. PAGE 9

1i 12/27/88

ANALYSIS REPORT

IORK ORDER NUMBER: 1047

OB NUMBER : ZBOO0000440 APPROVED BY

WORK ORDER DATE : 09/27/88 Lab Supervisor

I EPORT DATA: CLIENT DATA:

LS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

j AK RIDGE, TN 37830 OAX RIDGE, TN 37830

ILL HAYDEN

# OF REPORT COPIiS: 1

[ONTRACT / PO # :OROOl

CONTACT . BILL HAYDEN

(615)-481-3920

.,ASK: 4, UNITS: ug/L, GROUP 8080

DANGB-8-SL17- DANGB-8-SL19- DANGB-8-SL27-

GW1 SW1 SWi

IEST COMPOUND 88092721 88092726 88092727

LDRIN ND ND ND

LPHA-BHC ND ND ND

BETA-BHC ND ND ND

DELTA-BHC ND ND ND
kMMA-BHC ND ND ND
HLORDANE ND ND ND

4,4-DDD ND ND ND

',4-DDE ND ND ND

,4-DDT ND ND ND

vIELDRIN ND ND ND
ENDOSULFAN I ND ND ND

4DOSULFAN I ND ND ND

4DOSULFAN SULFATE ND ND ND
ENDRIN ND ND ND

ENDRIN ALDEHYDE NA NA NA
EPTACHLOR ND ND ND

:PTACHLOR EPOXIDE ND ND ND

KEPONE ND ND ND
U-ETHOXYCHLOR ND ND ND

)XAPHENE ND ND ND

',.B-1016 ND ND ND

PCB-1221 ND ND ND
:-1232 ND ND ND

:81242 ND ND ND
PCB-1248 ND ND ND

PCB-1254 ND ND ND

:8-1260 ND ND ND

ND - Not Detected
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'! ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Water

ate Received: September 27t 1988' Work Order: 1n47
ate Reported: December 9, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Jdress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092724
ample No.: DANGB-P."-SL3-SWI
ate Sampled: 09-24-88
ime Sampled: 14:05
ate Extracted: 09-30-88
ate Analyzed: 11-09-88/11-23-88

.)mpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L

,3-Dichlorobenzene 10 ND
,3-Dichlorobenzene 10 ND

exachloroethane 10 ND
is(2-chloroethyl)ether 10 ND
,2-Dichlorobenzene 10 ND
-Nitrosodimethylamine 10 ND
is(2-chloroisopropyl)ether 10 ND
-Nitrosodi-n-propylamine 10 ND
axachlorobutadiene 10 ND
,2,4-Trichlorobenzene 10 ND
itrobenzene 10 ND
.,opnorone 10 ND
RpILthalene 10 ND
_s(2-chloroethoxy)methane 10 ND
-- Chironaphthalelie 10 ND
ixahlorocyclopentadiene 10 ND
:enaphtnylene 10 ND
:enaphthene 10 ND
imethyl phthalate 10 ND
,6-Dinitrotoluene 10 ND
luorene 10 ND
,4-Dinitrotoluene 10 ND
lethyl phthalate 10 ND
-N.i rosodi.heny-ami.e 10 ND
!xachlorobenzene 10 ND

= Compound was detected in the blank.
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Priority Poilutant Analysis page 2 ofBase Neutrals - SW 8270

Matrix: Water
(continued)

L )ate Received: September 27, 1988 Work Order: 1047
late Reported: December 9, 1988 Job Number: OR001

IfOR: ES:OAk Ridge/Duluth ANGB ATT Mr. Bill Hayden
liddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

[i, ab Number: 88092724

Sample No.: DANGB-BG-SL3-SWI
Date Sampled: 09-24-88
[lime Sampled: 14:05
tate Extracted: 09-30-.88
Date Analyzed: 11-09-88/11-23-88

Vompound Detection ANALYTICAL REZULTS
Limits
ug/L ug/L

lhenanthrene 10 ND
Anthracene 10 ND
iibutyl phthalate 10 ND
I"luoranthene 10 ND
4-Chlorophenyl phenyl ether 10 ND
r yrene 10 ND
;utyl Benzyl phthalate 10 ND
6is(2-ethylhexyl) phthalate 10 ND
Chrysevie 10 ND
-Bromopheny! phenyl ether 10 ND
lenzo(a)anthracene 10 ND
Di-n-octylphthalate .10 ND
enzo(b)fluoranthene 10 ND
•enzo(x)fluoranthene i0 ND
benzidine 60 ND
,3'-Dicnlorooenzidine 20 ND
en1o(a)pyrene 10 ND
ndeno(1,2,3-cd)pyrene 10 ND
Dlbenzo(a,h)anthracene 10 ND
er.zo(ghi)perylene 10 ND
enzy Alcohol 20 ND

I =Compound was detected in the blank.

8i
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Priority Po.Uutartt An-ysit Page 3 of 5

(continued)

ate Received: September 27, 1988 Work Order: 1047
ite Reported:, December 9,,-1988 Job Number: ORO0l

:r, ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Idress:710S--- Illinois-"Avenue Suite F-103

Oak Ridge, Tennessee 37830

ib Number: 88092724
ample No.: DANGB-BG-SL3-SWI
:ite Sampled: 09-Z4_88
ime Sampled: 14:05
ate Extracted: 09-30-88
ate Anialyzed: 11-09-88/11-23-88

nnpound Detection -Analytical Results
Lim~its
ug/L ug/L

;etophenone -*ND

iiline ND
-Aminobiphenyl -*ND

-Chioroaniline 20 ND
-Chloronaphthalene -*ND

benzofuran 10 ND
-Dimethylaminoazobenzene -*ND

12-Dimethylbenz (a) anthracene -*ND

-,a-Dimethylphenetnylamine -*ND

ptenylamine -. *ND

,2-Diptienylhydrazine -*ND

:tnyi rethanesul-fonate -*ND

-Methyicholanthrene -*ND

et41hyl methanesulfonate -*ND

-Methylriaphthalene 10 ND
-Naphthylamine -*ND

-Naphthylamine -*ND

-Nitroaniline 50 ND
-Nitroaniline so ND
-Ni4troaniline 5U ND
-Nitroso-di-n-butylamine -*ND

-Nitrosopiperidine -*ND

antachlorobenzene -*ND

ntachloronitrobenzene -*ND

:enacetin -*ND

-Picoline -*ND

- onamide -*ND

2,4', 5-Tetrachlorobenzene -*ND

EPA has not yet determined detection limits for these compounds.

-Compound was detected in the blank.
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jjPriority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

Date Received: September 27, 1988 Work Order: 1047
aeReported: December 9, 1988 Job Number: ORO0l

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Afddress: 710 S. Illinois Avenue Suite F-103

H Oak Ridge, Tennessee 37830

'.Lab Number: 88092724
i Pample No.: DANGB-BG-SL3-SW1
bate Sampled: 09-24-88
Time Sampled: 14:05
puate Extracted: 09-30-88
l~ate Analyzed: 11-09-88/11-23-88

--------------------------------------- ------------------------------------
5ompound Detection ANALYTICAL RESULTS

Limits
uci/L ug/L

1 4pha-BHC -*ND
1 amraa-BHC -*ND

beta-BHC 20 ND
<eptachlor 10 ND
Welta-BHC 15 ND
Aldrin 10 ND
H!eptach-lor epoxide 10 ND
k ndosulfan I -*ND

iiieldrin 15 ND
4,4'-DDE 30 ND
ndrin -*ND

i ndosultan II -AND

4,'*'-DDD 15 ND
1,4'-DDT 25 ND
Wndosulfan Sulfate 30 ND
Endrin aldehyde -*ND

indrin Ketone -*ND

Chlordan~e 60 ND
lethoxychlor -AND

Toxaphene 60 NDI roclor-1016 60 ND
krclor-1!2i 60 ND
Aroclor-1232 60 ND
-roclor-1212 60 ND
A:roclor-1248 60 NDAroclor-1254 (iND
Arocior-1260 60 ND

AEPA has not yet determined detection limits for these compounds.

6 Compound was detected in the blank.
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Priority Pollutant Analysis page 5 of 5Acid Extractables - W 8i70

Matrix: Water

te eceived: September 27, 1988 Wotk Ordek: 1047
qte Reported Dec@mber 9, 1988 Job Number: OROO1
:'R: ES,:'bak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
AdresS:10 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

1:. Number: 88092724
tmple No.: DANGB-BG-SL3-SWI
Ate Sampled: 09-24-88
ime Sampled: 14:05
:tte Extracted: 09-30-88
fte Analyzed: 11-09-88/11-23-88

)mpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L

-Chlorophenol 10 ND
-Nitrophenol 10 ND
ienol 10 ND
,4-Dimethylphenol 10 ND
,4-Dichlorophenol 10 ND
,4,6-Trichlorophenol 10 ND
-Chloro-3-methylphenol 20 ND
,4-Dinitrophenol 50 ND
,6-Dichlorophenol -- , ND
-Methyl-4,6-Dinitrophenol 50 ND
ntachlorophenol 50 ND
-Nitrophenol 50 ND
3nzoic Acid 50 ND
-Methylphenol 10 ND
& 4-Methylphenol 10 ND

,),4,6-retrachlorophenoi -- , ND
,4,5-Trichlorophenol 10 ND

Anal Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

jTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092719-88092730

WORK ORDER NO.: 1047

These water samples were received at the ES Berkeley Laboratory

on 9-27-88. They were received cold and intact.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: TPH-W-0065-88

Insufficient sample was available for quality control purposes.
The laboratory control sample is designated as a quality control sample
for this batch.

Reporting limit for the samples in this batch is provided by the
sub-contract laboratory.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0039-88
QC REPORT NO.: OCP-W-0039-88B

Analysis of matrix spikes resulted in :ecoveries for aldrin that
were slightly above EPA recommended limits. Subsequent analysis of
spiked blanks resulted in poo: precision for all spiked -ompounds,
although the recoveries were 'thin limits for all but endrin in one of
the two spiked blanks. The lytical data associated with these
analyses were closely exam', 2d. No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin a.dehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

892



PESTICIDE MtATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

P Job No: OROOI QC Report No.: OCP-W-0039-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/led): Low
Attn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

It Suite F-103
Oak Ridge, Tn. 37830

1 Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laioratory Sample Nto(s).: ____________

8E92694-88092696, 88092726-88092727[ 88092765-88092766, 88092772, 88092777, 88092806

Compound Arount Sample Cone. MS Cone. MS % QC
I Added In Extract In Extract Rec # Limits
| (ng) (ug/L) (ug/L) Re c.

Lindane 200 ND 0.169 85 56-123

Heptachlor "00 ND 0.184 92 40-131
epo::ide

Aldrin 200 ND 0.155 78 40-120

Die lrin 500 ND 0.4 19 84 52-1 26

Endrin 500 ND 0.193 39* 56-121

4,4"-DDT 500 10 0.385 77 38-127

MSD ConC. QC Limi:s
In Extract MSD % MS '

(uiz Rec. # Rec.' RPD # RPD REC

Lindane 0.23 118 85 33* I 15 56-123

Heptachlor 0. 132 92 35* .20 0-131
epoxide

Alarin 022. 116 73 39* 22 40-120

Dieldrin 0.6oS 122 84 37* 18 52-126

Endrin 0.52 104 39* 92* 21 56-121

4,4-DDT 0.567 113 77 38. 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 6 out of 6 outside limits 893

V Spike Recovery: 1 Out of 12 out.stde ±121:5-



PESTICIDE MATRIX SPIKE/MATRIX SPIC.E DUPLICATE RECOVERY
WATER

No: OR00I QC Report No.: OCP-W-0039-88
QC sample No.: 88092694

ent: ii bak Sidge Level (Low/Med): Low
n: Bill Hayden Date Reported: 11-11-88
Iress: 710 S. Illinois Avenue
I Suite P-103
iOak Ridge, Tn. 37830

oject: Duluth ANGB Lab.)ratory Supervisor Approval:

Report for LaboratoLS Sample No(s). :
88092694-88092696, 88092726-88092727

i 88092765-88092766, 88092772, 88092777
~88092806, 88092721

)mpou~kd Amount Sample Conc. MS Con. MS % QC
Added In Extract In Extract Rec . # Limits
(ng) (ug/L) (ug/L) Rec.

indane 200 11D 0. ! 16 98 56-123

eptachlor 200 ND 0.2' 9 120 40-131
poxide

Udrin 200 ND 0.253 127* 40-120

Dieldrin 500 ND . 0.532 106 52-126

ndrin 500 ND 0.475 95 56-121

4,6--DDT 490 ND .435 87 38-1 27

S n :nc.QC Limits
in ...:. c. MSD % iHS QC Lit

Rec. (ug!) Rec. RPD Z.12D R C

Lindane 0., 1 109 93 10 15 56-123

Heptach.L- .2 128 0120 7 20 40-131
epoxide

Aldrin 0.251 126* 127, 1 22 40-1 20
Dieldrin 0. 1 13 1

... -- 1 106 i - 6- -

Endrin 0.542 109 95 13 21 56-121

4,4-DDT 3.513 104 87 17 27 3S-127

# Column to be used to flag re )very and R?D values with an asterisk
* Values outside of OC limits

RPD: 0 out .)f 6 oucide limits

894
----- - " outside limits



PESTICIDE METHOD BLANK SUMMARY

Job No.: ORO01 Lab Name: Engineering Science
Lab Sample No.: Blank

j'Client: ES Oak Ridge

Attn: Bill Hayden Matrix: Water
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-03-88I.Project: Duluth ANGB

I Date Extracted: 9-30-88
Date Analyzed (1): 10-24-88 Date Analyzed (2): 10-26-88
Time Analyzed (1): 20:26 Time Analyzed (2): 01:29
Instrument ID (1): 5890 #2 Instrument ID (2): 5880
GG Column ID (1): OV-1 GC Column ID (2): Mixed

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88092726 10-24-88 88092721 10-26-88
- 88092727 10-24-88
- 88092765 10-24-88
- 88092766 10-24-88
- 88092721 10-25-88

895
88-Al-DULU0285 1-fn i



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO(S). 1047
EPA METHOD 8270 ANALYSIS

When this samnle was first analyzed on November 11, 1988,
recoveries of all base neutral surrogates were below EPA QC limits, and
area counts for the sixth internal standard in the acid fraction was
outside EPA QC limits. The acid extract was re-analyzed with the same
result. No more samole remained for re-extraction of the base neutral
fraction.

896
89-DULU0900 I CN-FRM02
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1047
j Matrix: (soil/water) Water
L Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092663-85,
2724
Attn: Bill Hayden 2766-70 AC
Blank
Address: 710 S. Illinois Avenue Lab File ID: E6135

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-08-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 1 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.20 10

89-DULU986 899 TIFRM1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1047
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092663-85,
2724
Attn: Bill Hayden 2766-70 BN
Blank
Address: 710 S. Illinois Avenue Lab File ID: E6136

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-08-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 3 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.16 10
- Unknown 25.C7 17

Unknown 28.77 7

89-DULU0987 1 900 TI-FRM01
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1047
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092724-BNf Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0449

Suite F-103 Date Received: 09-27-88
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-09-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC C2ean up: (Y/N) N

I Extraction:
# TICs Found: 2 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

79-01-6 Trichloroethene 3.35 6
127-18-4 Tetrachloroethene 5.05 5 B

89-DULUo988 1 901 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1047
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092724-AC RE
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E6318

Suite F-103 Date Received: 09-27-88
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-23-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 4 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.92 37
127-18-4 Tetrachloroethene 4.07 23 B

- Unknown 4.42 28
79-34-5 1,l,2,2-Tetrachloroethane 5.87 8

89-DULU0989 1 909 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEETf TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1047
Matrix: (soil/watdr) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092724-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0447

Suite F-103 Date Received: 09-27-88
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-09-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 6 (SepH/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.32 120
108-88-3 Toluene 4.47 4

- Unknown 4.98 51
127-18-4 Tetrachloroethene 5.19 28 B

Unknown 5.57 38
Unknown 7.33 6

-DULUO99O 1 903
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f- SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

[Lab Name: Engineering Science Contract: .

"Lab Code: Case No.: SAS No.: SDG No..

jLab File ID: >T2109 DFTPP Injection Date: 11/09/88

Instrument ID: 70 1 DFTPP Injection Time: 12:10

£ iI % RELATIVEj
I ,n/e ION ABUNDANCE CRITERIA ABUNDANCE

=51 1 30.0 - 60.0% of mass 198 . 43.2
68 Less than 2.0% of mass 69 0.0( 0.0)11

169 Mass 69 relative abundance 51.
0I Less than 2.0% of mass 69 .3( .6)11

127 1 40.0 - 60.0% of mass 198 44.1
197 1 Less than 1.0% of mass 198 0.0

1 198 1 Base Peak, 100% relative abundance 100.
I 199 5.0 - 9.0% of mass 198 6.9

275 I10.0 - 30.0% of mazs 198 17.9
365 Greater than 1.00% of mass 198 1.76
441 Present, but less than mass 443__ 7.7
442 1 Greater than 40.0% of mass 198 58.7
443 1 17.0 - 23.0% of mass 442 I 10.5( 18.0)21

1-Value is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB I DATE I TIME I
SAMPLE ID FILE ID I ANALYZED ANALYZED

I-------------------2= == = ========------ 1 --------- -=

Ol 60 ug/ml BNA STD >S0448 1 11/09/88 12:26
021 88092724 BN Iml + IS >S0449 1 11/09/88 13:33
031 88092766 AC Iml + IS >S0450 I 11/09/88 1 14:58 1
041 88092766 BN Il. + IS >S0451 1 11/09/88 15:57
051 88092768 AC Iml + IS >S0452 11/09/88 16:56
061 88092768 BN lml + IS >S0453 11/09/88 17:55
071 88092769 AC lml + IS >S0454 1 11/09/88 1 18:54 I
081 88092769 BN Iml + IS >S0455 1 11/09/88 1 19:54
091 88092603 BNA lml+ IS >S0456 1 11/09/88 1 20:54 1
101 88092604 BNA Iml+ IS >S0457 11/09/88 21:53 I I
Ill 88092605 ENA lml+ IS >S04b8 11/09/88 22:52
121 88092606 BNA lml+ IS >S0459 11/09/88 23:52

141
151
161

191i201
•211

221
page of1

1FORM V SV 1/87 Rev.

+ 905

, -13 m ml ___m__m_ ___ ___ ____ ___ ____l _ _ra ___ I _____an ____ __mm _ ___ml mm___ _ __ _ _ I _________________ I



File >T2109 40MS/L ABN STO + IS Scan 74
Bpk Rb 9983. 10 200 250 30 30 4004.88 mi.
'1100 ' ............... "11

198

10000 100

900 90

800 so

7000 70
442

6000 69 60

5000 77 127 255 -50
/

4000 -40

3000 30

275
200 -20

104 / 296
1000 1 323 365 400

50 100 150 200 250 300 350 400

ile: >T2109 Scan 1: 74 Retn., time: 4.88

m/2 Int. m/z Int. M/2 Int. /Z/ Int. /z Int.

43.10 .481 97.10 .411 154.05 .541 198.00 1G.000 257.00 .411
44.10 1.282 98.00 2.925 154.95 1.082 199.00 6.892 258.00 2.354
50.10 10.959 99.00 2.634 156.05 1.693 201.20 .381 273.00 1.072
51.10 43.173 100.00 .381 157.05 .481 201,60 .561 274.05 3.296
52.10 1.883 101.00 1.793 157.75 .431 203.10 .441 275.05 17.910
55.10 .611 103.00 .831 159.05 .280 204.10 2.534 276.05 2.274
56.10 1.342 104.00 .962 160.05 .571 205.00 4.347 277.05 1.493
57.00 3.286 105.10 1.212 160.95 1.082 206.10 18.652 293.05 .361
61.10 .441 107.00 10.648 166.05 .591 207.00 3.135 295.95 4.548
63.10 1.202 108.00 1.863 166.95 3.877 210.20 .361 296.95 .471
65.10 .811 110.00 30.251 168.05 1.753 211.00 1.002 303.05 .461
6? .10 .,1, 111.00 2., 947 169.05 .351 217.00 5.517 315.05 .501
69.00 51.127 116.00 .651 172.05 .321 217.90 .902 315.5 .220
70.00 .301 117.00 6.491 173.05 .621 221.00 6.972 323.05 1.583
74.10 3.426 118.05 .491 174.05 .791 223.10 1.292 326.85 .371
75.00 6.761 123.05 1.322 175.05 1.473 224.10 10.428 333.05 .200
16.10 2.184 124,05 .541 176.05 .651 225.10 7.334 333.95 1.192
77.10 43 .965 125.05 561 176.95 .751 227.00 4.237 345.95 .331
79.10 2.574 127.05 44,145 177.95 .21O 228.00 .611 ,1.95 .541
79.00 2.875 128.05 3.326 179.05 3.366 22.00 .351 353.90 .461
80.00 1.953 129.05 19.834 100.05 1.893 ?31.00 .621 564.70 !.763 906
81.00 3.145 130.05 1.703 181.05 1,042 235.00 .280 372.10 J92



62.10 1.142 134.05 .461 185.05 1.563 236.90 .361 401,30 .71

j 83.00 .831 135.05 1.553 186,05 11.409 242.10 .631 403,00 .4213 85.00 .4? 136,05 .591 187.05 3.145 243.10 .471 422.00 .311
86.10 .771 137.15 .801 188,15 .391 244.00 3 394 423.00 3.065I 91.00 .741 141.05 1.993 189.05 .761 245.00 1.062 441,05 7.713

t 92.10 .721 142.15 .932 191.05 .551 246.00 1.663 442.05 58.690
i 93.00 4.157 147.05 1.192 192.05 .912 246.90 .361 443.05 10.538

94,00 .491 147.95 1.843 193.05 .942 255.00 41.020 444.05 1.052
96.10 .611 153.05 .671 196.00 3.215 256.00 6.411

907
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We~on Calibrtion W. 11418

Contract; ta1bioi: Dt:1i98

Contract NO; Laboratory 10; )AM1

Instrient ID: Initial Calibration Date; VD 9 88

£fih i for SPCC as tiaxini. I 0ff for CCC is X

To~u~ r Rr 101ff CCC SPCC

Nff1troso-Olmethylamine .90169 .94632 5.17
2f~oJ~e~oi1,15802 1.24316 U.3
bi(2Cboretyietfr 1.11892 1.1 292 3.93

RlendI 1A1657 1.4625 3.25
F fi r) ,- 61. 22488 1.3253; 8.25

Rkiin I.5FE4153 .63399 28.06

0,1horobenzerie .40 1.37267; 2.3

We~~ itmobi-nopa .62060 .8490 32.69
1 ,-0birobii~ .32101.373 6.05

91b~ ~Iizrlei sor 39131r 2 A1164 7.6366 22
S .26250 .272102.23

Ne~ciiorot~~ne.7534M .5316.55
01brCho(Ioroitqop arn .43 . 40- 9

1,4trOvbI'lerio .3001 .30580 .675

6*11 2- Atopdeo .29165I .279321 10.65
so O pL~ .710152a 15
b~s2-hiooe~ytteI~na .313 .34267 9.76

24-0joraltu~ir .34849 .3036 37 54
Nexaczob Rcdln 23 .17321 5.0

4-2,4icoroer Penol .36i1 .30031 4

~-i~4ar~raenle .56i7 .5661l .36

-Responie ractor fron daily standard file at 60.06 mi *1

61' goAerapi 0hiionse factor from ~tAm Culibrationi frr VI

-2 fferernu frah oripfial autrerg or curua 9083
LaC Caibr46, DiedL %Cqoris to) SPCC -Systi~ Parfornci Chfeck Comipounds ('



[ Ciatinul Calibration, Check

[ Case It: Calibration Date; 11/0948
-........................

.  "... .............

Contractor: Ej3 eA ,. c 4i : 12:26... .. .. ... .. .. ... .... ... .... .
Contract No; Laboratory 10: )S0WO

. .. ......... ....... ................
Ir tr ant 10: Initial Calibratio ate; I

......... ..........

linihm Rt for SPC is flaNxim.' D iff for CCC is IS Conpor, d I1" Rr rOiff ccC SPCc

•I.-xchoroo~enta e .29561 .339i3 14. 4
r o.422 .37356 11.6

2l-,5~1ri o,enol .S2837 .44111 16.61
;-tluorobipue',yl 1.27220 1.12911 I1.L5
L-1hlororaphtie, 1.13784 1.1577S 6. 47

troai ne .4728t .50136 6.66
OPCUr,,alat, ere 1.10629 1.2 10.35
2,.-Olnitrotoluene .315Is .38133 2. 8

8ce~ptt1.e 66918 1. S60; 9.65
H~rrar~1~ne.4517 45471 Z. 06

4,4-,itpt, er l .1858 .15439 27 .16 **
6ceriaphtbere 1.13011 .53213 17.52
Olienzof.rarn 1.64131 1.51371 7.96
;A-Giriltroo r .I,1281 , .1; ,75

4-irpliol.28iSO .28703 .51
tl , .ere 1.2850 .58436 1.1Z

Ga1 , 2093, 140157 8.88
4 -f rlooptenil -phernplether .59183 .SG G )S4
4-Nitroard'ine .~39'6 .30720 7.65

4.06r broopiteriol .21023 .87 15J 2-"i Pftv I hvdr a zr I r, e

Beta-Sh.

celia-84C
heptaCA, or
Aldrjr-

H-Httrosodi pheriyare ,402 v .443;4 1 .IS4 -0, r i tro-, -Ile thol 0, erl .10S14 -
4"-r6 er-,ei vtether .21301 .21211 .14f ewhl orob ene .2;273 .2S 53 1 1 A

f V t espse "actor irwm dAAIi sta~rd file at 60.00 hp/L

Vt AvRer*~ leiponse ractor frm Initial Calibratien Torft UJ

lff -~I~ ifferere frm origial awe or tvi 999
C CC C alibrator, Cfieck Cwn~ur4s (o) SFCC - Systm, Performance Dieck wtourids i*'.

r. i, .. . '



Contrinrg Callbratiori Our'1
HSL Compouno;

Case Uo; Calibration Date; 11/05/88
.......................... ...................

Cordractor; (:, ,o , g', ,,.L~4 e: 12:26
....................... o...... ............ ..........

Contract No: Laboratory 10: SO48

Instrument 13: ... Initial Calibration Date; 10
........ ............ ----- o-.---.-

flinifim R for SPCC is I'miuw ; Off for CCC is I

Copound £" I" XOif Ai cC spCC
...... °.... ................ .... ...... ....... ....... ... ....

ere,,t,,. 1.03431 1.01771 1.61
I8rtlrace,. 1,055 .078I 2.41

ui','o~~l.,t,..t: .. 9 o ~i;ul 10.63

i194,1. . 1.3183 .
H'eptachliof [Poinje -

fnd.. - ..-

If[,lu,u far, I

LiIIU3s it -

11 JII r,

[rl

S.... "4.. '.5.

LIIUUoUJ i 311 Ir

L r,5;,--

.but iciorerdatE .

G rluirlle .04323 A1 M 60.87
pyrEI, 1.S6I08 1.5333 1.64
Ter#,ey,,-di 1.05635 1.03781 1.91

enz t,,te 1.033N 1.1671, 12.91
3,3c~io~eziire 13685 .227048 66.47

1.,0 107 1.,7oUS 6.76
1.21073 1.40011 15.64

O .-octylo aliae 3.40273 3. 1 4787 7.A3
6trzo~a)r7yrere 1.2%1.31561 .5

8ezoiusat1ee1.0 s 1.600 72 .48
l.9;,301 2326RO3 27.31

.87M 1347"D 19.70
oerao~kiuoamthere 1.4370 1.08 16.,48
We~in ergi ere S.83716;1 1.051 21.7
........ , .. .. . . . . . .. . . . . . . . . . . .. .. . .

fi iesporse ractor froh dal]y standard file at 60.0 hj/L

F1 Average iesppose ractor frm !ntiai Calibration fore VI

oif - 1 Cifferere fr-m original average or curue 9 10
,,, -Calibration Check Conpoures (,,) SCC - Systen ertormnice COeck .ompouru, (*,;

run "" I ao 3 o



'I SEMVOLATILE INTERNAL STANDARD AREA SUMMARY

1 ab Name: Engineering Science Contract:

Lb Code: Case No.: - SAS No.: SDG No.:

Lb File ID (Standard): >S0448 Date Analyzed:11/09/88

[astrument ID: 170 Time Analyzed: 12:26

SIsI1(DCB) IS2(NPT) IS3(ANT)I
I AREA #1 RT I AREA #1 RT I AREA #1 RT I

J 12 HOUR STDI 79605. 1 9.041 290761. 1 12.641 168869. 1 18.091

UPPER LIMITI 159210. 1 581522. 1 337738. 1

LOWER LIMITI 39803. I 145380. 84435.

I SAMPLE I I
NO. I I

01188092724 BN 1 90172. 1 9.171 316965. 1 12.761 172002. 1 18.251
02188092766 AC 1 113060. 1 9.171 413876. 1 12.761 226402. 1 18.251
03188092766 BN 1 103681. 1 9.201 374325. 1 12.771 205315. 1 18.251
04188092768 AC 1 97357. 1 9.171 350708. 1 12.771 187550. 1 18.251

f 05188092768 BN 1 93885. 1 9.171 330790, 1 12.771 179328. 1 18.251
06188092769 AC 1 85293. 1 9.171 309999. 1 12.761 170580. 1 18.241
07188092769 BN 1 93027. 1 9.171 328112. 1 12.761 176275. 1 18.251
08188092603 BNAI 62685. 1 9.171 234819. 1 12.741 126022. 1 18.231

09188092604 BNAI 71273. 1 9.171 262761. 1 12.751 137729. 1 18.231
10188092605 BNAI 50904. 1 9.171 199685. 1 12.751 103678, 1 18.241
11188092606 BNAI 50842. 1 9.171 200613. 1 12.751 101550. 1 18.241
121 1 __1

131 I ___
141

151 _

- l _ _ _ _ _ I _ _ _ _ I_ _ _ I _ _ _ _ I _ _ _ _ ........... I _ _

11 1

2o I

ISl (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + IOU%
i IS2 (NPT) = Naphthalene-d8 of internal stansard area.

1 53 (ANT) = Acenaphthene-d8 LOWER LXMIT = - 50%
of internal standard area,

i# C'-oltumn used to flag internal standard area values with an asterisk

page 1 of I
FORM VIII SV-1 1/87 Rev.

I 911

201 il __ __ __ _n__ _ _ __ ......ni...____ __ _ I i__ i I i _ii___ l ... .



dC

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

ib Name:Engineering Science Contract: .

ib Code: ES01 Case No.: SAS No.: SDG No.: -.

b File ID (Standard): >S0448 Date Analyzed:11/09/88

istrument ID: 70 1 Time Analyzed: 12:26

IS4(PHN) IS5(CRY) I IS3(PRY) I
I AREA #1 RT I AREA #1 RT AREA #1 RT

1 12 HOUR STDI 254150. 1 22.721 183947. 1 31.161 148668. 37.031

I UPPER LIMITI 508300. 1 1 367894. 1 1 297336. 1

I LOWER LIMITI 127075. 1 91973. 1 74334. 1

IEPA SAMPLEI I I I I
NO . I I I I I

01188092724 BN 1 274163. 1 22.881 193260. 1 31,331 136880. 1 37.331
02188092766 AC 1 366416. 1 22.891 269505. 1 31.351 164243. 1 37.361
03188092766 BN 1 290158. 1 22.901 '237570. 1 31.361 92898. 1 37.351
04188092768 AC 1 297237. 1 22.891 223132. 1 31.341 157494. 1 37.361
05188092768 BN 1 284517. 1 22.881 216019. 1 31.351 139632. 1 37.371
06188092769 AC 1 276745. 1 22.881 204611. 1 31.341 130001. 1 37.351
07188092769 BN 1 283111. 1 22.891 215600. 1 31.341 144080. 1 37.371
08188092603 BNAI 191938. 1 22.881 132019. 1 31.331 103290. 1 37.341
09188092604 BNAI 218399. 1 22.88j 150808. 1 31.331 115495. 1 37.341
10188092605 BNAI 159398. 1 22.881 .113944. 1 31.321 87591. 1 37.351
11i88092606 BNAI 151420. 1 22.891 105382. 1 31.351 75851. 1 37,.381
121 -
131I

151 1
161i
171I
18 1 '11 _
19 1- J1 -
2011
221 1

IS4 (PHN) = Phenanthrene-d10 UPPER LIMIT =+ 100%
15b (CRY) = Chrysene-d12 of internal etansard area.
IS6 (PRY) = PErylena-d12 LOWER LIMIT = - 50%

of internal standard area.

#Column used to flag internal standard area values with an asterisk

.ge I of I

FORM VIII SV-2 1/87 Rev.

12 ____________ g I ____ ____ I l g iH gi_ p n i s _____ a_ _ i I ____ I.... i i _ ____i I l_ __ _



Z4 UUL tob 7,7.,7V6.dc n

VOLATILE CONTINUING CALIBRATION CHECK as

* [ LabName:........ ___ Contract:____

Lab Code. __ ____ Case No.. ____ SAS No.: ______ SOG No.:____

Instrument ID.:jA604 Calibration Date(5):-A-

LAB FILE ID:JL . Init. Calib. Date(s): ~ . /L

COMPOUND RRF RRF50 %D

Benzyl chloride_____ ___._ii ~bis 2chloroethoxy _____ _

Bromobenren__._____4

Broriomethane _ _- _ - c2J..i.. I I$

Carbon tetrachloride-'.4-____40
Chioroacetaldehyde.___ -_ ___

Chlorobenzene_______ IfLj..i J aT-

ChlaoroeLtaane- - a)- ,1 - -4 -I
Chloroform_____________ L "k "
1-Chorohexane- -A___ a> Q a Z _
2-Chioroethyl vinyl ether_-!_ -I ___

Chl oros'wthane _____ LI .a..44: J _)3

Chioromethyl methyl ether_! ____ ____ a

o_,m & pCnlorotluenes_ _~ay
Dibromochlorom'ethane____a ___ ___

Dibromomethane_______I31I
1 ,2_Dl chl orobenz ene a___

1,3uDichlorobenzene___ !..a~ _

1,4_Dichlorobenzene Lj I .

Dichlorodifluormaethane____' I 
_1,1_Dichioroethane

1.2_Dichloroethane ___ 1JI~~

1, ljDichloroethylene___ &4 2-:
trans_1,2dichloroethylene~ a

Dichlornaethane __________a _____

1.2...Dichloropropane ___ 1 a : _i__

1,3_Dichloropropylenie . (a.'

1,1,Z,2_.Tetrachloroet-ane_ 177 a

1.1,1.2-Tetrachloroethane_ _ g,
Tetrachloroethylene_- " a 5__
1,1,1_Trichioroethane_ W C) a

1,1 ,ZTrichloroethane.)AA_ 9 ____

Trichioroethylene_________.

Trichioropropane_____ aI i: i L21.
Vinyl chloride --- aQALL i~ ..

913



I

file: 8020CONT "
3 Nov 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

Lab Code: Case No. :_AS No.: SOG No.:

LAB FILE ID:.!j1 Init. Calib. Date(s): 1 _ q_ _

COMPOUND RRF RRFGO DO

Benz ene__________.2L.±__:/

Chlorobenzene _ "__ -.u

1,3 Oichlorobenzene
1,4-Dicharobenzene____3' L J
-. hvy Bezene __ __ 1 I_.L. ./
T-luene__ _ _ 3. _3

a(. enes /3 II __/ __

914



VOLATILE CONTINUING CALIBRATION CHECK

LabName: ____________ Contract: ___

Lab Code:_____ Case No.:______ SAS No.:_____ SOB No.:___

> ~Instrument ID.: -(19bp Calibration Date(s): 10 11/gJ

LAB3 FILE 10 Init. Calib. Date(s): 'JR/ ii........2.L3CI6

COMPOUND RRF RRF50 %D

Benzyl chloride_____ I ,O Q
bis (2-chioroethoxy I

met hane ______

bis (Z-chloroisopropyl

ether__________
Brom'obezene_____ 7ZHLL. 2
Bromodichioromethane__ 1
Bromoform_________ AJ ar

Bromomethane________ ~ 06 ___

Carbon tetrachioride -1 ; S147

Chlorobenzene_______ ~ j3.
Chioroethane_______ I .21~OI 1
Chloroform I ___ l. 2a

1 -Chorohexane--- a f aL1Y V
2-Chloroethyl vinyl ether-a!___
Chloromethane ____ __

Chlorom'etnyl methyl etherj a 1___ 2o-, -.& pChloroioluenes .J '? 3iI2.
Diaromochlo-omethane '5.~~. L3 a

Dibromometiiane ____ -aj'_

1 ,2...Pchorobenzene___C_1_1

I ,3..Oichlorobenzene____ L L! .0Q., j
1,4_Oichlorobenzene _ /a , 1 a a,

IDichiorodifluormethane 1 I __

1 ,IDichloroethane___ -_
1,2_Dichloroethaie____ 'YT8
1,l-Dichloroethylene__ 2-6.L ____
trans_ ,2_dichloroethylenes A~ 11
Dichloropiethane 1_____ 4W .. E~jii
I,LuDicnloropropanel * __

1,.3.yichloropropylene a i*±..

1,1,Z,2_Tetrachloroethanej I

I-1.1.1,ZjTetrachloroethane-f,-- It~

I,1 2_Tichl oroetrhane__ Ij~~ ~ a
Trichloroethylene_____ .j1 .. j
Tricholorofthaoe__thAne1JiJ
-- ichloropropane AI 1L 33

-hloride 04~Y.

915



e~f1Le8 ~ILEN CONTINUING

. '~$VOLATILE CONTINUIN CALI8BRATION CHECK

LabName: Contract:

Lab Code: Case No.: SAS No.: SOG No.:_

lnstrument ID.: Cal____ Cibrat ion Dmte(s):-- /( ~ _____

LAB FILE 10: I*'11. Calib. Oate(s):q//lL __,

COMPOUND RRF RRFSO XD

Benzene_ _ _ _ 7Lf I.J
Chlorobenzene_.32

I1 ZOichlorobenzene_ 7, _-/7
1,3_Oichlorobenzene
1,4_Dichorobenzene ,__..2i . /0

Eithyl Bezene _______

Toluene 3__,._ Id _,
Xylenes x/ J ..

916
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J RESEARCH AND DEVELOPMENT

LABORATORY
600 BANCROFT WAY

ENGINEERING-SCIENCE, INC. BERKELEY CALIFORNIA 94710(415) 841-7353

REVISED REPORT

Job No.: OR001

Work Order No.: 808

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received
by this laboratory on 8-05-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081661 DANG-2-MWI2-SSI BA-I 8-05-88 9-07-88
88081661 DANG-2-1412-SSI CD-I 8-05-88 9-07-88
88081661 DANG-2-MW12-SSI CR-I 8-05-88 9-07-88
88081661 DANG-2-Y1W12-SSl PB-F 8-05-88 9-12-88
88081661 DANG-2-MWI12-SS1 418.1 8-05-88 8-15-88 8-19-88
88081661 DANG-2-W12-SSI MOIS 8-05-88 8-15-88
88081661 DANG-2-MW12-SS1 8010 8-05-88 8-16-88 8-16-88
88081661 DANG-2-MW12-SS1 8020 8-05-88 8-16-88 8-16-88
88081661 DANG-2-MWl2-SS1 8270 8-05-88 8-16-88 9-14-88

88081662 DANG-2-MWIZ-SS3 BA-I 8-05-88 9-07-88
88081662 DANG-2-W12-SS3 CD-I 8-05-88 9-07-88
88081662 DANG-2-MW12-SS3 CR-I 8-05-88 9-07-88
88081662 DANG-2-MW12-SS3 PB-F 8-05-88 9-12-88
88081662 DANG-2-MW12-SS3 418.1 8-05-88 8-15-88 8-19-88
88081662 DANG-2-MWI2-SS3 MOIS 8-05-88 8-15-88
88081662 DANG-2-MW12-SS3 8010 8-05-88 8-16-88 8-16-88
88081662 DANG-2-MW12-SS3 8020 8-05-88 8-16-88 8-16-88
88081662 DANG-2-MW12-SS3 8270 8-05-88 8-16-88 9-20-88

* if applicdble

89-DULU0067 1 CL-FRM01

A SUDSIiARY OF THE PARSONS CORPORATION 919



Job No.: OR001

Work Order No.: 808

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081663 DANG-2-MW12-SS5 BA-I 8-05-88 9-07-88
88081663 DANG-2-MW12-SS5 CD-I 8-05-88 9-07-88
88081663 DANG-2-MW12-SS5 CR-I 8-05-88 9-07-88
88081663 DANG-2-MW12-SS5 PB-F 8-05-88 9-12-88
88081663 DANG-2-MWI2-SS5 418.1 8-05-88 8-15-88 8-19-88
88081663 DANG-2-MWI2-SS5 MOIS 8-05-88 8-15-88
88081663 DANG-2-MW12-SS5 8010 8-05-88 8-16-88 8-16-88
88081663 DANG-2-MW12-SS5 8020 8-05-88 8-16-88 8-16-88
88081663 DANG-2-MW12-SS5 8270 8-05-88 8-16-88 9-15-88

88081664 DANG-2-MWI2-SS4 BA-I 8-05-88 9-07-88
88081664 DANG-2-MWI2-SS4 CD-I 8-05-88 9-07-88
88081664 DANG-2-MW12-SS4 CR-I 8-05-88 9-07-88
88081664 DANG-2-MW12-SS4 PB-F 8-05-88 9-12-88
88081664 DANG-2-MW12-SS4 418.1 8-05-88 8-15-88 8-19-88
88081664 DANG-2-191I2-SS4 MOIS 8-05-88 8-15-88
88081664 DANG-2-MW12-SS4 8010 8-05-88 8-16-88 8-16-88
88081664 DANG-2-W12-SS4 8020 8-05-88 8-16-88 8-16-88
88081664 DANG-2-MW12-SS4 8270 8-05-88 8-16-88 9-15-88

* If applicable

89-DULU0067 2 CL-FRM01

920



ENGINEERING-SCIENCE -INC. -PAGE I
09/28/88

T] ANALYSIS REPORT

UORK ORDER NUMBER: 808

')B NUMBER : ZBO00000440 APPROVED BY
' JRK ORDER DATE : 08/05/88 Lab Super.isor

-PORT DATA: CLIENT DATA:
OAK RIDGE/DULUTh ANGB ES OAK RIDGE/DULUTH AHGB ( 134)

j 710 S. ILLINOIS RUE. STE. S103 710 S. ILLINOIS RUE. STE. ;103
-!qK RIDGE, TH 37830 OAK RIDGE, TH 37830
SILL HAYDEN

-#-OF REPORT COPIES: I

I LJTRACT / PO : OROOI
CONTACT BILL HAYDEN

1 (615)-481-320

TASK: 2. UNITS: io/K3

DANG-2TIGA-S S- SSll-2--112-SSS OD.I-2-M212-SS5 DANG-2-MI12-SS4

TEST COMPOUND 88081661 "1681662 8801!663 88081664

---I- -iG SOIL -A - --N- NRA
BARIUM- 64.9 41.1 28..' -69.2
!IU,,'I 10.911- :.O 9,2N 9,8N

j , iOili Uii 5.4is Z7H I2.N 32.11

i

921-



ENGINEERING-SCIENCE INC. PAGE 2
09/2B/88

ANALYSIS REPORT

K ORDER NUMBER: 808
NUMJ~BER ZBO8000000440 -APPROVED By-§
,YK ORDER DATE :08/05/88 Lab Supervisor

ORT DATA: CLIENT DATA:
OAK RIDGE/DULITHAHGB ES OAK RIDGE/DULUTI ANGB ( -134)
S. ILLINOIS AUE. STE. S103 710 S.. ILLINOIS AVE, STE. S103
RIDGE, TN 37830 OAK RIDGE, TN 37830

-L HP.YDEN-

-F REPORT COPIES: I

TRACT 1-PO 9 OROOl
TACT BILL IIWDEN

(615)-481-3920J

~: 3, UNITS: WeK6

J OIPP88081s6i 880816652 88081663 860' 1664-

J.1 PETROLEUMI-HYDROCARBONS <100 (100 (100 (100(
iOISTURE 5.8 9.9 8.8 6

fliot Detecit' 922Z



I-ENGINEERING-SCIENCE INC. PAGE 3
09/28/88

T ANALYSIS REPORT

Y~ORK OROI.R NUMBER: 808 B
'OB NUMBR :800004 APPROVED B
A~-RK ORDER DATE :08/05/88 Lab Superu' sor

SEPORT OATh: CLIENT DATA:
.3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH flH' ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S.. ILLINOIS AVE. STE. S103
_nq RIDGE,-TN 37830 OAK RIDGE, TN 37830IILL HAYDEN

SOF REPORT COPIES:_I

tON1TRACT / PO O ROOl
CONTACT :BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: uo/Ka, GROUP 8010

DAN~ ~ ~.lG-2-lMWl2-SS I~lG2!JI253 DANG-27-W1 -SS-, OAliG--1!J12-SS4

TEST COMPOUND 88081661 '08081662 88081663 88081664

E-NZYL CHLORIDE NO HeD ND No
BIS (2-CHLOROETHOXY)METHANE ND ND ND -RD

-1 IS 2-CHLORDISOPROPYLWETHER ND ND0 ND ND
3011OBENZENE ND ND . ND NO

BROMOD7CHLOROMETHAIIE ND No ND Ho
~RDMOF-2RM NO He ND ND
I 1OMOE'HE No No No ND

!B~LRIE NO 1 NO

NO
1-1 UR ~ 0 E n 1 1 E ND noD flOH

'iLP7R00.068 fig !to311

-~~.ET1LVINYL ETHER No 'jo DN
1iLOFr1ETPANE ND NQ !tD NO
L*'.'TT'vY 'ETFYL ETHER fill ~ ND 1

= :~LELND NO He D

- - PALR~iIE NO NoD

:.i-!ORBENZENt ND 11D ND Uri

= I 0IJD01ROMFITHAUF No fil NO N
..- iROETHANE DNDNo C
-';'ROETHAlE HD ND9

= OICH"L OEHYLENE ND No .14
~FTH iENOB N.O 173

* - ~ e~cte_923



ENGINEERING-SC-IENCE INC. -PAGE 4
09/28/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 808

DAiNG-Z-fIWIZ-SSI DANG-2-tlWl2-SS3 DANG-2-fiU12-SS5 DANG-2-flU12-SS4
3T COMPOUND 8B081661 88081662 -88081663 88081664
-------------- ------------ --------------- --------------- ---------------

1-DICHLORDPRDRYLEHE No ND ND ND
1,2.2-TE-TRACILDRDETHANE HD -ND -ND ND
,I,2-TFTRACIILDROETHANE No ND HD -ND

TRACHLORDE-THYLENE ND ND No ND
;,I-TRICHLOROETHANE Ho -ND -No ND
:,2-TRICHLOROETllANE ND nD NO ND
lCILORDETHYLENE ND -ND ND N9)
ICHLOROFLUDROMETHANE ND ND ND no
ICHLOROPROPANE ND ND ND fl!)
4YL CHLORIDE ND -ND ND N)

924-



ENGINEERING-SCIENCE INC. PAGE 5

09/28/88

ANALYSIS REPORT

-YORK ORDER NUMBER: 808
1 IOB HUMBER :ZBO000000440 APPROVED BY .______________ :__

!ORK ORDER DATE :08/05/88 Lab Supervisor

EPORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH AHGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AV. STE. S103 710 S, ILLINOIS AVE. STE. S103

ARK RIDGE, TN 378:0 OAK RIDGE, TH 37830

ILL HAYDEN

_r OF REPORT COPIES- 1

- OHTRACT / PO : OROOI
CONTACT BILL HAYDEN

(615)-481-3920

4;SK: 4, UNITS: ug 'Kg, GROUP 8020

DAHG-2-MI12-SSI OAfG-2-M9IZ-SS3 OP.NG-2-hUI2-SS5 DAG-2-NUI2-SS4

77ST COMPOUHD 88081661 88081662 88081663 88081664

"JIZENE ND HO HO HD
C.LOROBENZENE ND HO NO ND
2-DICHLOROBENZENE ND NO NO ND
.3-OICHLOROBENZENE 1 0O AD NO

!.4-OICHLOROBENZEHE No NO HO ND
"HYL BENZENE Ho HO NO HO
iLUEHE 3.1 2.1 2.3 7."
:ENES NO D DH

I_~

92t ete

-925



Priority Pollutant Analysis
Base Neutrals - SW 8270

Matri.: Soil

Date Received: August 5, 1988 Work Order: 808
Date Reported: October 7, 1988 Job Number: OR@@I

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. BiIl Hayden
Address-: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081661 88081662
Sample No.: DANG-2-MW12-SSI DANG-2-MW 2-SS3
Date Sampled: 8-04-88 8-04-88
Time Sampled: 14:57 15:40
Date Extracted: 8-16-88 8-16-88
Date Analyzed: 9-14-88 9-20-88
Percent Moisture: 6 10

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/ko ug/kg

1,3-Dichlorobenzene 330 ND ND
1,4-Dichlorobenzene 330 NO NO
Hexachloroethane 330 ND ND
E ;(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND NO
Bis(2-chloroisopropyl)ether 330 ND NO
N-Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND NO
Nitrobenzene 330 NO ND
Isophorone 330 ND ND
Naphthalene 330 ND NO
8is(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 NO ND
Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Dimethyl phthal-ate 330 ND NO
2,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND NO
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND NO
N-Nit-rosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND NO

926-



Priorily Pollut-ant "inalysis page 2 of' S

Base Neutrals - SW 8"'70
Matrix: Soil

(continued)

Date Received: A~ugust 5' 1988 Work Order: 808
Date Reported: October 7, 1988 Job Number: OR001

FOR: -ES:Oak, Ridge/Duluth AN6 ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak~ Ridge, TN 37830

Lab Number: 88081661 88081662
Sample No.: DANG-2-MW1 2-SS I DANG-2-MW1 2-SS3
Date Sampled: 8-04-88 8-04-88
Time Sampled: 14:57 15:40
Daze Extracted: 8-16-88 8-16-88
Date Analyzed: 9-14-88 9-20O-88
Percent Moisture: 6 10

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/k"g ug/kg ug/ko,(

Phenanthrene 330 ND ND
Anthracene 330 ND ND
Dibutyl phthalate 330 1200 ND
Fluoranthene 330 ND 380
4-Chlorophenyl phenyl ether 330 ND NO
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) pht-halate 330 ND D
Chrysene, 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
Benzo( a )anthracene 330 ND ND
Oi-n-octylphthalate 330 14D ND
Benzo(b )fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND
Benzxdmne 2.000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Benzo( a)pyrene 330 ND ND

Inderno( 1 1,3-dpee 330 ND N

Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
Ben-Zyl Al1cohol 660 ND ND
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Priority Poliiutogt iAnaly-_.s Page 3. of S
Base Neutrals -SW 6270

M1atrix.: Soil
(contaiued)

Date Received: f.ugust 5, 1988 Work Order: 808
Date Reported: October 7, 1988 Job Number: OR00l

For: ES:OaL Ridge/Duluth AN'GB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081661 88081662

Sample No..: DANG-2-MWi 2-SS1 DANG-2-MWI 2-SS3
Date Sampled: 8-04-88 8-04-88
Time Sampled: 14:57 10:40
Date Extracted: 8-16-88 8-16-88
Date Analyzed: 9-14-88 9-20-88
Percent Moisture: 6 10

Compound Detec-tion Analytical Results
Limits (dry weight)
ug/1'g ug/kg ug/kg

Acetophenone -*ND ND
Aniline - ND ND
4-Aminobiphenyl - ~ ND ND
4-Chlor-oanilvne 660 ND ND
I-Chlor'onaphthalene -*ND N4D
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene - ~ ND ND
7, 12-Direthylbenz(a)anthractmne - ND ND
a-,a-Dimethylphenethylamine -- 'ND ND
Daphenylamine -~*ND ND
1 ,2-Diphenylhydrazine -*NO ND
Ethyl methanesulfonate -*ND ND
3-Methylcholanthrene -'ND ND
Methyl bethanesulfonate - ND ND
2-Methylnaphihalene 330 NO ND
I-Naphthylamine -*ND ND
2-1Naphthyiam'ine - ND NO
Z-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND 14D
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -*ND ND
N-Wirosopiperidine -*ND ND
Pentachlorobenzene - NO ND
Pentachloronitrobenzene - ND ND
Phenacet an - ND ND
2-Picoline -ND N4D
Pronamide - ND ND
1 ,2,4,5-Ietrachlorobenzeie -*NO ND

E PA has not yet determined detect-ion limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PC85 - SW 8270

Matrix: Soil

Date Received: August 5, IT88 Work, Order: 808
Date Reported: October 7, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinoi-s Avza, Suite F-103

Oak Ridge, TN :J7830

Lab Number: 8808166i 88081662

Sample No.: DANG- 2-M1W12-SS I DAN6-2-IW 12-SS3
Date Sampled: 8-04-88 2-04-88
Time Sampled: -14:57 15:40
Date Extracted: 8-16-88 8-16-88
Date Analyzed: 9-14-88 9-20-88
Percent Moisture: 6 10

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/[kg ug/kg ug/kg

Alpha-BHC -- 'ND ND
Gamma-BHC I-*ND ND1
Beta-BHC 660 ND ND
Heptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
Heptachlor epoxide 330 NO ND
Endosul-fan I -- it ND NO
Dieldrin 5 00 ND ND
4,4'-DDE 1000 NO NO
Endrin -*ND ND

Endosulfan 11-- ND ND
4,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -*ND NO
Endrin Ketone -*ND ND
Chlordane 2000 ND ND
ilethoxychior --t ND ND
Toxaphene 2000 NO ND
A'roclor-1016 2000 N4D ND
Aroclor-12121 '2000 ND ND
AroclIor- 1232 2000 ND ND
Aroclor-1242 '-000 ND ND
Aroclor-1248 200 0 ND ND
hroclor-1254 2000 ND ND
Aroclor-1280 2000 ND ND

SEPA has not yet determined detec-tion limits for these compounds.
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Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

MatriN: Soil

Date Received: August 5, 1988 Work Order: 808
Date Reported: October 7, 1988 Job N~umber: OR001

FOR: ES:Oak Ridge/Duluth AN6B ATTN: Mr. 8i11 Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak, Ridoe, TN 37830

Lab Number: 88081661 88081662
Sample No.: DANG-2-IW 12-SS1 DANG-2-MW 12-SS3

Date Sampled: 8-04-888048
Time Sampled: 14:57 15:40
Date Extrac:ted: 8-16-88 8-16-88
Date Analyzed: 9-14-88 9-120-88
Percent Moisture: 6 10

Compound Detection ANALYTICAL RESULTS
Limits (dry we-ight)

ug/k"g ug/kg uo/kg

2-Chlorophenol 330 ND NO
2-Ni trophenol 330 ND ND

Phenol 330 ND ND
2,4-Dimet-hylphenol 330 NO ND
2,4-Dichloropheno] 330 ND ND
2,4,6-Trichloropfl enol 330 ND ND
4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 NO ND
2,6-Dachiorophenol - NO ND

Met y-4 ,6-Din,-trophenol 1600 ND D~
Pentachlorophenol 1600 ND ND10
4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 NO ND
3- a 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol --f ND ND
2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Superv.1sor-

jEPA has not yet determined detectllion limits for these compounds.

B =Compound was detected in the blank.

NO0TE: Sampl-es are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
t-o client or disposed of at client expense.
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ENGINEERING SCIENCE page I of S
Priority Pollutant Ana-lysis

Base Neutrals - SW 8270
"{ Matrix: Soil

Date Received: August S, 1988 Work Order: 808
Date Reported: October 7, 1988 ju. ,qumber: ORES1

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081663 88081664

Sample No.: DANG-2-MW12-SSS DANG-2-MW12-S54

Date Sampled: 8-04-88 8-04-88
Time Sampled: IS:51 14:57
Date Extracted: 8-16-88 8-16-88
Date Analyzed: 9-15-88 9-15-88
Percent Moisture: 9 6
----------------------------------------------------------------------------

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

----------------------------------------------------------------------------
1,3-Dichlorobenzene 330 ND ND
1 ,4-Dichlorobenzene 330 ND ND
Hexachloroethane 330 ND NO
Bis(2-chloroethyl)ether 330 ND NO
1i,2-Dichlorobenzene 330 NO ND
N-Nrtrosodimethylamine 330 ND NO
Bis(2-chloroisopropyl)ether 330 NO ND
N-Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND NO
1,2,4-Trichlorobenzene 330 NO ND
Nrtrobenzene 330 NO ND
Isophorone 330 NO ND
Naphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND NO
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 NO NO
Acenaphthylene 330 ND ND
Acenaphthene 330 NO ND
Dimethyl phthalate 330 ND NO
2
16-Dinitrotoluene 330 ND ND

Fluorene 330 ND ND
2,4-Dinitrotoluene 330 NO ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 NO NO
Hexachlorobenzene 330 ND ND

9
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Priority Pollutant Analysis page 2 of S
Base Neutrals - SW 8270

MatriN: Soil
(continued)

Date Received: August S, 1988 Work Order: 808

Date Reported: October 7, 1988 Job Number: OR@01

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081663 88081664
Sample No.: DANG-2-MW12-SSS DANG-2-MW12-SS4

Date Sampled: 8-04-88 8-04-88
Time Sampled: 15:51 14:S7
Date Extracted: 8-16-88 8-16-88

Date Analyzed: 9-IS-88 9-15-88
Percent iloisture: 9 6

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg ug/kg

Phenanthrene 330 ND ND
Anthracene 330 ND NO

Dibutyl phthalate 330 NO ND
Fluoranthene 330 NO ND

4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 30 ND ND
Chrysene 330 NO ND
4-Bromophenyl phenyl ether 330 ND ND
Benzo(a)anthracene 330 ND ND

Di-n-octylphthalate 330 NO NO
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 NO ND

Benzidine 2000 ND ND
3,3'-Dichlorobenz'2dine 660 ND NO
Benzo( a )pyrene 330 NO ND
1ndeno(1 ,2,3-cd )pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 NO ND
Benzo(ghl)perylene 330 NO ND
Benzyl Alcohol 660 ND ND
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Priority Pollutant Analysis Page 3 of S

Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: August S, 1988 Work Order: 808

j Date Reported: October 7, 1988 Job Number: OROO;

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. i11 Hayden

Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081663 88081664

Sample No.: DANG-2-MW12-SSS DAN6-2-MWI2-SS4

Date Sampled: 8-04-88 8-04-88

Time Sampled: 15:51 14:57

Date Extracted: 8-16-88 8-16-88

Date Analyzed: 9-15-88 9-15-88

Percent Moisture: 9 6
-----------------------------------------------------------------------------

Compound Detection Analytical Results

Limiis (dry weight)

ug/kg ug/kg ug/ka
-------------------------------------------------------------------------------
Acetophenone -- * ND ND

Anili-ne -- ND ND

4-Aminobiphenyl -- * ND ND

4-Chloroaniline 660 ND ND

l-Chloronaphihalene -- * NO ND

Dibenzofuran 330 NO ND

p-Dimethylaminoazobenzene -- * ND ND

7,12-Dimethylberz(a)anthracene -- I ND ND

a-,a-Dimethylphenethylamine -- * ND ND

Diphenylanine -- * ND ND

1,2-Diphenylhydrazine -- * ND NO

Ethyl methanesulfonate -- * ND ND

3-Methylcholanthrene --* ND ND

Methyl methanesulfonate -- * ND ND

2-fethylnaphthalene 330 NO ND

1-Naphthylamine --- ND ND

2-Naphthylamine -- * ND ND

2-Nitroaniline 1600 ND ND

3-Nitroaniline 1600 ND ND

4-Nitroaniline 1600 NO ND

N-Nitroso-di-n-butylamine -- * ND ND
N-Nitrosopiperidine -- ND ND

Pentachlorobenzene -- * ND ND

Peniachloronitrobenzene -- * ND ND

Phenacetin -- * ND ND

2-Picoline -- * ND NO

Pronamide -- * ND ND

1,2,4,5-Tetrachlorobenzene -- * ND ND

* EPA has not yet deternmnred detection 1imits for these compounds.
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Pri-ority Pollutant Analysis page 4 of S

Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received: Augus- 5, 1988 Work Order: 808

Date Reported: October 7, 1988 Job Number: ORO01

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden

Address: 710 S. Illinois Ave, Suite F-103
Oak Ri-dge, TN 37830

Lab Number: 88081663 88081664
Sample No.: DAN6-2-MWI2-SSS DAN6-2-MW12-SS4

Date Sampled: 8-04-88 8-04-88

Time Sampled: 15:S1 14:57

Date Extracted: 8-16-88 8-16-88
Date Analyzed: 9-15-88 9-15-88
Percent Moisture: 9 B

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/kg

Alpha-BHC NO ND
Gamme.-BHC - NO ND

8eta-BHC 100 NO ND

Heptachlor 330 ND ND
Delta-BHO so@ NO NO
Aldrin 330 NO NO

Heptachlor epoxxde 330 NO NO

Endosulfan I -- * NO NO

OeldrDn 500 NO ND
4,4'-DOE 1000 NO ND
Endrin - NO NO
Endosulfan I-I - NO NO

4,4'-ODD SU0 N\O ND

4,4'-DOT 830 NO NO

Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- * ND ND
Endrin Ketone -- * ND ND
Chiordane 2000 NO ND

Methoxychlor -- * NO ND
Toxaphene 2000 ND NO

Aroclor-1018 2000 NO NO
Aroclor-1221 2000 NO ND
Aroclor-1232 2000 NO NO

Aroclor-1242 2000 ND ND

Aroclor-1248 2000 ND NO
Aroclor-1254 2000 ND ND

Aroclor-1260 2000 NO NO

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

Matri.,: Soil

Date Received: August 5, 1988 Wort, Order: 808
Date Reported: uctober 7. 1988 Job Number: OR00I

FOR: ES:Oak RidgelDuluth ANG8 ATTN: Mr. Bill Hayden

Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830)

Lab Number: 88081663 88081664
Sample No.,: DANG-2-'MW12-SS5 DANG-2-MW12-SS4

Date Sampled: 8-04-88 8-04-88

Time Sampled: IS:91 14:67

Date Extracted: 8-16-88 8-16-88

Date Analyzed: 9-15-88 9-15-88
Percent Moisture: 3 6

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/V',g ug/kg ug/Lg

2-Chlorophenol 330 NO NO

2-Nitrophenot 330 NO NO

Phenol 330 NO NO

2,4-Dimethylphenol 330 NO ND
2,4-Dichlorophenol 330 NO NO

2,4,6-Trichlorophenol 330 NO ND
4-Chioro-3-methylphenol 660 ND ND
2,4-Din trophenoi 1600 NO ND

2,3-Dichlorophenol -- * ND NO

2-Methyl-4,6-Oinitrophenol 1600 ND NO
Pentachlorophenol 1600 NO NO

4-Nitrophenol 1600 NO ND

Benrc~ic Aci' 1600 NO ND

2-Methylphenol 330 NO ND
3- & 4-fiethylphenol 330 NO NO

2,3,4,6-Tetrachlorophenol -- * NO ND

2,4,S-Trichlorophenol 330 NO ND

Mnalyst Laboratory Supervisor

* EPA has not yei determined detection limits for these compounds.

B Compound was detected in -he blanl,.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangemnts are made. Hazardous samples will be reatrned

to client or di-sposed of at client expense-.
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CASE NARRATIVE
QU.LITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: P8081661-88081664

WORK ORDER NO.: 808

These soil samples were received at the ES Berkeley Laboratory
on 8-05-88. They were received cold and intact.

.o . , .... g3GcN-RMO2
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081661-88081664
Samples No.: 88081692-88081697
Samples No.: 88081699-88081700
QC REPORT NO.: ICP-S-0024-88

The results obtained for the laboratory control sample (LCS)
analyzed with these samples for the analytes Cadmium, Ciromium and
Barium exceeded the recommended EPA recoveries. All da;a associated
with this batch was closely inspected and no analytical problems were
found. The initial and continuing calibration verification standards
and blanks and precision and accuracy recoveries were within acceptable
limits with the following exceptions:

Chromium and Cadmium spike recoveries were below acceptable limits
and were followed by analytical spike as required by laboratory standard
operating procedure. The results of the analytical spi.ke recovery for
Chromium were within acceptable ranges. The results of the analytical
spike recovery for Cadmium indicate matrix interference for this
analyte.

939
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CASE NARRATIVE
O3ALITY CONTROL RESULTS SUMMARY

Samples No.: 88081700, 88081706-88081707
QC REPORT NO.: VGC-S-0034-88

Samples 88081700 and 88081706 were analyzed initially as low
soils. They were reanalyzed as medium soils due to the high acetone
content. The results reflect the medium level analysis for acetone and
the low level analysis for all other target compounds. Accordingly,
both low and medium level blanks were required.

Sample 88081707 was lost after the 8240 analysis but before
a moisture determination was done. Thus, the results are reported on a
wet weight basis.

Percent recoveries for toluene and chlorobenzene in 8020
series do not meet the ES QC limits. Blank spike analysis showed the
laboratory to be in control.
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0031-88
QC REPORT NO.: BNA-S-0031-88B
QC REPORT NO.: BNA-S-0045-88
QC REPORT NO.: BNA-S-0045-88B

Analysis of duplicate matrix spike samples for this batch showed
one recovery and five RPD's higher than EPA QC limits. A pair of spiked
blanks were analyzed and the results showed the laboratory to be in
control.

Analysis of samples 88081692 and 88081694 gave recoveries of two
of the three base neutral surrogates that were much lower than EPA QC
limits. These samples were re-extracted on 10-18-88, past the
expiration of the extraction holding time. Analysis of these re-
extractions showed good surrogate recoveries. The only difference in
results was that dibutylphthalate was found in the original analysis
and not in the re-analysis. The results of the second analysis are
enclosed.

Matrix spikes that were analyzed with the re-extraction were found
to have low recoveries of dichlorobenzene and high RPD's for di and
trichlorobenzenes and acenaphthene. Spiked blanks were analyzed. The
results showed the laboratory to be in control.

947
88-Al-DULU0123 1 CN-FRMO 1
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1F EPA SAMPLE NO.
SE?'IVOLATILE ORCAXICS ANALYSIS DATA- SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS I - I

L.b Na~e:. Sc~ ,-rl j'S .. V Contract:_ _ _

Lab Code: .Case No.: _O_ SAS No.: SDG No.:

Matrix: (soil/water).5-/ Lab Sample ID:O66/-66/69 &Ak,

Sample vt/vol: 30 (g/mL) 4 c 1  Lab File ID: _00_ _

Level: (low/2ned) )oW Date Received:

M ?oisture: not% dec. - ~dec.___ Date Extracted: /(0 ~
Extriact~ion: (SepF/Cont/Snc ___ aeXal9djz

GPC Cleanup: (Y/N)A pH: Dilution Factor: /

Numer I~sfoud:CONCENTRATION UNITS:,,
m(ug/L or

CAS , ,UMBER COMPOUNDNAE RT IEST. CONC. Q

- 1 1 - g_ ,0_ _ -

4. I _._ S73 u_____.6 . ____ __--, I Z /" I '!.oo __

9. 2,IL/ .. I ' __

12-_ __- ___- I . .s"; I
I 15. __.__,__ _ I__-,.___ ____, __-___ __I . ,9'/ I ? I _ _

1 6. -___I___.o I I~t )A I _ _

1 ,. I__, t I & 11oi s. I__,_/ ,. . _ 1 1
16. I

__ __ _ __ _ _I

1 11. __ _ _ _ _ III_ _

19.
20.
21.
22.
23.

1 24.
25.
26.
2"7.

I 2. ______I . .3 0' 7 '..I_

29.
30.

FORM I SV-TIC 1/87 Rev.

I'S._______ jL.. __951 5o I_____ __



IF EPA SAM.PLE NO.
SEHIVOLATILE ORGAICS ANALYSIS DATA SHEET

TEN'TATIVELY IDENTIFIED COMPOUNDS 1'7/s i& ;P - t" i x t -4

___ ._ o 7sm~I8oI/

bb N.ze: SC; . ,4 '-,t,.k Cotract:______ 55/ fSLab Co-de: .Case No.: 0 SAS No. : SDG No. :

Matrix: (soil/water) 5-0/1 Lab Sample ID: 880 /b/lb

CONCENTRATION tflfITS :/

Nmbler vTICSo: /0)- m) l , Lab/ or e D

I ( j low I
ICASNUoMBER ICOMPOUND NA RT I EST. CONC. IQ

3 . __ __ _ __Ii ow-ZI . _I 9l I
i. _ure:_no___ /e dec I 3xtra ___

1 7. _ _ _,_ _ I- _ _ _ _ _

I 9. __ _ _ _ _II I $S' 1 __ __ __ __I __

110. __ _ __ _II ,d i90 _

I 12. __ _ _ _I_ _ _ _ V I -- ,+7L I __ __ __ -__

103
Exrcin 13.FCntSoc 0___ _ Dat Analyzed:___ __ qI1 __ _ V__ _ _ _ & _

2 1 . 1__ _ __ _ _ _ _ _ _ _ _ __ _ _ _ __0 _

14.

I7I

72 . __ _1_ 33D__ _ __ _ _ _ _ __I_ _ _ _ I _ I

10. C

12 . 1,7I

12 5 . -- I
126. I
27. _ '
i2 . I
29. I
30. I

FORM I SV-TIC 1/87 PRev.
21952



iF EPA SAIPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEEr

TENTATIVELY IDENTIFIED COMPOUNDS I2M7_ 6)b -P, w/J

L.tb Na.e-: r-n Ik SCvyQv Contract:_____ ______

Lab Code: .Case No.: J'' SAS No.: SDG No.:

Matrix: (soil/water) -5;/ Lab Sample ID: _O_ 66 .

Sample wt/vol: 30 (g/mL)g Lab File ID: _5_ (9/

Level: (low/med) )oW Date Received: S/5 /'

M Moisture: not dec. dec. Date Extracted: (i

Extraction: (SepF/Cont/Sonc -A__. Date Analyzed:

GPC Cleanup: (Y/N)A pH: Dilution Factor: /

CONCENTRATION UNITS:/,
Number TICs found: P9 (ug/L or ug/Kg)

CAS NU BER I COPOUND N-C RT EST. CONC. Q

i. I ____________I 3.6 I I I

4. "!5. _ .% 6c __ ,

6. _ , ,/_ _

S. 5750 "O
I 9. 1__ _ _ _ _ 9 No~...... ,) QI__ _

i10. , _ 0. 1 /__ _

13. /____,_______ , '--.-, atd /_ - 1_

i14. ________, I2 ........ . I__ __

15. I S. I j . _ _

16. __oJ I
i17. I__X,,4_____lZ
is. iI 3 ,cl. _

i9. 3D13, : oI 20. __ __ __ _ _ ,__ __ __ _ __ __ _ __ __ _

21.
2-2.
23.
24 .
25.I
26. I

128. ._ , ,
29. I

FORM I SV-TIC 1/87 Rev.

i 95-3-



IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS VIm QJL -,)- I

_ _b N___e nC- L-r,a_ Sot__._Av Contract: IVA .VU S7

Lab Code: _Case No.: ___ SAS No.: SDG No.:

Matrix: (soil/water),5-0// Lab Sample ID: _80__W _

Sample wt/vol: 30 (g/L) 4c Lab File ID: 2Q 05-9

b--ve-1: (low/med) )ow -Date Received:_
Moisture: not dec.8. 4  I., dec. Date Extracted: &

Extraztion: (SepF/Cont/Son() S5ic Date Analyzed: / /

GPC Cleanup: (Y/N) A) pH: Dilution Factor: /

CONCENTRATION UNITS: /

umber TICs found: /C- (ug/L or ug/Kg).

CAS NUMBER COMPOUND NAME RT j EST. CONC. Q

I . a.,. I-, ..- - I .Q¢€o '__

2._ _._,_, ! .- _

3. _ _ /. RC, I '/__.

5. C,,.,. , I -_

7. _71 _"_-. 1 __ _

8. -. 0, / hz /I"
_

1 0. ,.V;1_..____, ¢- A _

12. A9,_7:9- 1 PI)
13. 3__ _ _ S" __6_0

I 14. _ _ _ _ I I I_ _ _ _ _ _

16.
1-7.

19.
20.
21.
22.
23 .
24.
25.
26.
27. , ,

2 8 . .... I
29. I
30. I

FORM I SV-TIC /_ 712. _____ I______________I ___ I_954__



IF EPA SAY.PLE NO.
SEXVOLATILE ORGANICS ANALYSIS DATA SHE ET

TENTATIVELY IDENTIFIED COMPOUNDS I "/1 ,
[ "ib Na e: -n1 I s _:s ________ot c :

Lab Code: .Case No.: _k__ SS No.: SDC No.:

Matrix: (soil/water)_5-/j Lab Sample ID: 880 A/ A

Sample wt/vol: 0 (g/mL)__ Lab File ID: 5"xtb

Level: -(low/med) )OW Date Received:_____

Moisture: not dec. % Va (Cdec. Date Extracted:__________

Extraction: (SepF/Cont/Sonc) S;ic Date Analyzed:jZL/L-/

GPC Cleanup: (Y/N)AI pH: Dilution Factor: /

CONCENTRATION UNITS :/.

Number TICs fou-nd: (ug/L or ug/Kg)

CAS NUMBER COHPOUND NAME ] RT EST. CONC. Q
- ----- , .- I_=

2-.-

3. wCpd .S.oZ_ i/b_
4. ,_ _ _ .I__ _

I 5. __ __ __ __ 9 5 3 1 2 I ___

6. 7. 2 z86
I 7. z z -.-IPI m Gi_ .SIt a-S___

. L . II
10. 1_____7 I /; o

112.____-, ___- _ AI ________-,___ ___-__-___-7 I _ __ _ __ __I__ _

14. I,, , -.ep- I 'A5 .1- I__15. _ __ I- 17 I .o16. _ _ _ I . /5o I
17. . l. ___.

I s. _______j________ , - I __179.

20.
21.
22.
23.-
24 .
25.
26.
27.
28.
29.

321. __ _ _ _I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I SV-TIC 1/87 Fev.



418.1 INITIAL & CONTINUING CALIBRATION DATA

job No.: OROOl Calibration Date: 8-19-88
Instrument I.D.: Perkin Elmer 257

Client: ES Oak Ridge Grating Infrared Spectrophotometer
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 R= 0.9984

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: -

88081593, 88081661-88081664

/ Continuous
Standard Concentration- Absorbance RF /Calibration

________________________ _________________~. __________________ [Verification________
No. 1 0.59 0.104

No. 2 1.2 0.193 RF 6.28

No. 3 1.8 0.304

No. 4 2.4- 0.386

Cont. Cal. No. 2 1.17 0.194 98%
(8808 1593)

(88081589-88081 592)

Cont. Cal. No. 2 1.15 0.192 96%
(88081661-88081-664)

956
88-AI-DULUO436 I CC-FRM0.a



3SEMIVOLATILE METHOD BLANK SUMMARY
4B

I Job No.: Work Order No.:

Lab Sample No.:O3- 
IClient: Lab File ID:
Attn: Matrix: S"'/
Address: Level (low/red):

Date Analyzed: 9//'i/
Time Analyzed: -
Instrument ID:
Date Reported:

P Project: iDJ

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis

I 'o''~~ -L &- A 6I 9-I -7

n__c-___ -z____ VC Y' '/&"a 1S T I IqC -as-g,

-3 Cs

i N' -- ~(Z I' ,/u'" SOUCI It .

-/WJ S o C, S3L IC(, 9-59

I P1 ,L/ '937' A s o)(A s S! -s -i0dbS

89-AAAA,114NN 957s I &UQMIO

SI ! I I
I I I

!I ! I

89-AAAANNNN I TI-FPRMIO0
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GUMS TUING ANo HASS CALIBRATION

Decafluorotriphenylphospine (OFTPP)

Case 11o. AD-76 Contractor EHG SCI(9?//80) Contract No. 99-99-99

Instrument ID InI Date / Time r.1 14,04 ~ /

Lab 10 >TO915::D3 Data Release Authorized BY:" , -.... _

I/z lO1 ABUNOACE CRITERIA XRELATIVE ABUNDANCE

51 30.0 - 60.0% of mass 198 49.92 OK
68 less than 2.0% of mass 6? 0.00 o, (0.00) KI
6? tAass 69 relative abundance 63.96
70 less than 2.0% of hiass 69 0.00 OK (0.00) ?l
127 40.0 - 60.01 of mass 198 40.08 OK
197 less ttan 1.0% of mass 198 0.00 OK 

I1?8 Ibase peak, 100X relative abundance 1 100.00 OKI
19 5.0 - 9,0% of mass 198 .6.02 OK
275 10.0 - 30.0% of mass 198 20.58 OK
365 greater than 1.00% of mass 198 2.05 OK

441 present, but less than mass 443 12.98 OK
442 greater than 40.0% of mass 198 95.25 OK
443 17.0 - 23.0% of Kass 442 18.63 OK (19.56) V2

THIS PERFORtiANCE TUHE APPLIES TO THE I1 - Value in parenthesis is % mass 6?.
FOLLOVIiG SAHPLES, BLAHKS AND STADHARDS. 4,2 - Value in parenthesis is X mass 442.

I.SAIIPLE 10 1 LABIO1 DATE OF AN LYSISI TIHE OF ANALYSIS-1

V0 Lyooq bI2

II I ~ _____>

I ~o o s oo , t I______ "

FORMi V 7/85

960



File >TO15 50 ns orTPP Scan 253
Bpi, Ab. 100. UIRII ENH 5.14 filin.

100 o 2 50 300 350 400
-. 11C 110

198

ZoC 442 '100

9(- -90

80- -80

7C 69 70

7 -7

550255

4v 40

3 -30
275

18 / 296

Jii 148 2 32 365 403

_ ' i_. .. _'__..__"__.._I (. i " I ; Il D( I "I"'

50 100 150 200 250 300 350 400

F'-: >10915 Scar, 9: 253 Retr. time: 5.14

Mz Int. mhz lnt. OIz Int. m/z Int. mhz Int.

43.10 2.431 P5,05 .803 142.75 .446 196.00 3.424 256.80 .415
44.00 2,405 96.05 .640 143.05 .15P 198.00 100.000 258.00 2.361
48.0 .481 97.15 .922 145.95 .344 199.00 6.023 258.90 .335
50.00 13.237 98.05 3.450 147.05 1.222 200.00 .300 264.80 .627
51.00 49.725 78.95 3.044 148.05 1.968 204.10 2.422 265.00 .357
52.00 2.643 100.85 1.844 151.05 .715 205.00 4.223 272.90 1.165
53.90 .119 103.05 .869 153.05 .618 206.10 17.706 274.00 3.239
55.10 2,568 104.05 .909 153.75 .640 207.00 3,389 275.00 20.579
56.10 2.166 105.05 1.804 154,15 .146 207.90 .657 276.00 2.859
57.00 5.286 105.75 .349 154.75 .931 208.70 .137 276.30 1.363
59.00 .331 106.35 11.066 156.05 1.469 209.10 .062 282.90 .172
61.05 .538 108.05 2.113 157.15 .44k 210.00 .353 2H5.75 4.717
62.05 .534 110.05 31.720 158.95 .234 211.00 .918 296.85 .644
63.15 1.478 111,05 4.576 159.95 .30? 215.90 .163 302.85 .379
63.95 .199 112.05 .477 160.85 1.059 217.00 5.206 314.85 .393
65.15 1.452 115.95 .671 165.05 .871 217.70 .419 315.95 .176
67.15 1.244 11695 6,402 166.15 .521 218,00 .260 322.95 1.915
69.05 3 051 1.-05 .260 16.25 3.750 221.00 o.o45 326.65 .335
73.05 1.430 121.05 .318 167.85 1.61? 223.00 1.077 333.85 1.028
74.05 4.567 122.15 .481 169.15 .115 224.00 9.782 341.25 .071
75.05 7.571 123.15 1.032 171.05 .216 225.00 2.471 351.95 .318
76.15 2.466 124.05 .785 174.05 .671 227:00 3.693 354.05 .697

15 48.676 124.95 .856 175.05 1.107 220.00 .693 364.85 2.052
iU.05 3.322 126.35 40.081 175.85 .494 233.80 .093 365.85 .10?
?.05 3.415 128.05 2.983 176.40 .106 235.00 .291 370,85 .093 96

79.95 2.855 128.95 17.442 177.00 .869 235.20 .101 372.05 1.218
81.05 4.558 129.95 1.315 179.10 2.590 242.00 .304 372,65 .260



813

SF41IVOLATILE INTERNAL STANDARD AREA SUMI1ARY

Lab Name: 11EI 1011 eeivi C c.i ._ Contract: CR

Lab Code: Case No.: SAS No.: 17G6 No.:

Sample No. (Standard): t L A 5-r-_2) Date Analyzed:_______

Lab File ID (Standard): Time Analyzed:

Instrument ID:_ _

jIS!(DCB) I IIS2(NPT) IIS3(ANT)
AREA # RT AREA # RT AREA "- RT

112 -HOUR c3'9IQ32 2 3I I9:, _ _

ISTD 23S " 33__ a_ ___(/o? /,
IUPPER RO qI I jff5[
LIMIT __ _ .... ......

IEPA SA14PLEII NO. IIIII
o I IN

I oo I i

o~l '($ ~ V . I~4&9 ~5

:-. _- T ( ._I!

5c 15(cI 03 I - q _4 1 5 I J.I g ;? 1L&0i14

z64 i~I~ i(~LL2II~L3 I ~iI A' ('.L&
3.7'~ 05 __~~i ~o ___ i.. ii S I I?.

41 ?90_q c I ( (I I /3J9(a3 I 0*3L,.
1_ I. 0 I 0_ _1____ I _ _ _ 4 0 1

29~c- 0I ,, (a go 0 .9 -0 11-.q6 S7 - I c

06 _____1_&-__g22_(,,I I 1g, I I I I071 (DCB)__ 1 D o n eU I =_+_100%__f
012 _T)_= ____hthalene-d8 _interna!_stadardarea_

092 (AT) =____naphthene-d8_LOWER I - 5 o
101__ _ _ I_ _ _ _ __ _ area.
121 used to flgitra s____ard a an asteri
141 of
161_-1 _ _ _ 10/_
171__ _ _ _ _ _ _ _ _ _I_ _ _ __ _ _ _ __ _ _I_ _ _I_ _ _ I
181__ _ _ _ _I_ _ _ _ _I_ _ _ I__ _ _ _ _ _ _ I__ _ __ _ _ I

151 (DCB) = l,4-Dichlorobenzene-d4 UPPER LThIT + 100% Cf
152 (NPT) = Naphthalene-dB internal standard area.
1S3 (ANT)-= Acenapht'-hene-d8 LOWER LIMIIT -50% Of

internal standard area.

r Column used to flag internal standard area values with an asterisk

page __of _

FORM1 VIII SV-l 962 10/86



8C

SEMVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: f.: /eI eJ /IC e'c _ Contract:_ ______

Lab Code: Case'No.: SAS No.: ___ No.:

Sample No. (Standard) Date Analyzed: 9

Lab File ID (Standard): 500O57K _ Time Analyzed: / -/35

Instrument I'D:

II S4(PHN) IIS5(CRY) II S4(PRY) I
I AREA # RT AREA 7I RT AREA # RT
i -- -- I . . . . .- - -

12 2HOUR IU &q II -STD Ic

UPPER I I Iqiotj if
ILMT I .p31 I .

ILOWER IKc lI(oc~
LIMIT_ ___1_ ,17

JEPA SAMPLE I
I NO. I I-

o 0 2 1 L I I I

os'L 02IiJ955 I93~I4 73Ii~C IF~ 7 I
5 -cC 03 1. i-i.. -I (2 I .21± 2I4- 3 0'3 1 3,jq I o- i q -2 a I

"._oI 9ff()I22L~i~aIIcOL2~i2 ~
!, 4i - Y - ~ -071 (p ___! I _ ___gU I_

15:o -q061 - i j02 51 ' _

01

_____I __ _ _ _I ,__ _ _ _ _ _ _ __I_ _ _ _ _ _ _ _

180! ! I__ ___!

2_,_ _ I_ _ _ i_ _ _ I _ _ _ _ _ _ _ I

121 I I I I

22 1 I i i_ i _ '
1_4 __) =Phenanhrene-di0 UPPER LIMIT = + 100%

IS5 (CRY) ::Chrysen-e-d--2 of internal standard area.
iiS6 (PRY) =Perylenea-d!2 ""LOWER LIMIT 0*- 0

: of internal standard area.

SColumn used to -ffag internal standard area values with an asterisk

page 0of

vii! sv- 963 OS



Continuing Calibration Chieck

IISL Compourick.

Ca!.e No: Calibration Date**09/15/88

,.ontrator: Time: 14 :3 5

Contract N~o:\ . , ejpJe. Laboratory 19: >S058

ln~tr'jmenlt 19: 4-Initial Calibration Date:-t788'

flinimu: Rf for SPCC is Haximum Diff for CCC is Y

Compound R RF ZDiff CCC SpaC

H-Hitroso-Dimethylarjine 1.11526 1,10734 .71
2-fluoropliene', 1.041?1 1.29776 24.56
bis(2-Chloroethyllether 1.45395 1,42752 1.82
Phenol 1,57814 1.81798 IMO2
Phenol-d5 1.44681 1.65147 14,15
Aniline 1.29766 1.24632 3.9 6
2-Chlorophenol 1.29000 1.35825 5.2
l,3-Dichlorobenizenie -1.33703 1.46577 9.63
1,4-Dichlorobenzene 1,26808 1.45344 14.2
Benzvl Chloride - -

Berizyl Alcohol .45243 .2688? 40.57
1,2-Dicthlorobenizene 1.26918 1.44388 13.76
2-Ilethylphenol 1,07746 1.25444 16.43
I.&-4-rMethylphenol 1.00178 1.1?621 -19.41 (Conc=50.00)
,is(?-chloroisopropyl)[ther 3,21777 3.03645 5.63
Ii-litroso-0i-n-Propylamine 1.20333 1.11624 7.24
Ilexachloroethane .5351? .68855 28.65
Dibromoclsloroproparie - - -

fitrobenzene .47991 -48958 2.01
Mitrobenzene-d5 .41608,. .41349 .62

- 2-Hitrophenol .21706 .2270 3.63
Isophorone .91400 .90050 1.48
bis(2-Chloroethoxy)metliane .52989 .55310 4.38
2,4-Dimethylperiol .22693 .28056 23.63
Benzoic Acid .24110 .25895 7.qI
2,4-Dichlorophenol .24667 .280508 15.98
1,2,4-Trichlorobenzene .32622 .34646 6.20
Naphthalene .85404 .74095 10.64
4-Chleroaniline .43129 .43249 .28
Nexachlorobutadiene .19284 .20641 7.04
4-Chloro-3-rlethylphenol .28823 .34915 21.14
2-Ilethyinaphtialeie .49727 .52729 6.04

Rl' - Response factor from daily standard file at 25.00 mg/I

Rf - Average Response factor from Initial Calibration Form UI

Xf'iff - X~ Difference from original average or curve

LCC - Calibration Check Compounds () SPCC - *System Performance Check Compounds (I

form VII Page I of. 3
964



Continuing Calibration Checl.
HSL Compounds

Ca.e l: Calibration Date: 09/15/88

tontr actor: C z1z -Kk I:, Timfe: 14:35
------------ -----------------

Contract No: Laboratory 10: >SO058

Instrument 10: 1 Initial Calibration Date: -4-5"/88

Iinimum RF for SfCC is aximum % .iff for CCC is %

Compound Pf RF %Diff CCC SPCC

Hexachlorocyclopentadiene .31998 .37898 18.44 ,
2,4,6-Trichlorophenol .34057 .42202 23.92
2,4,5-lrichlorophenol .37:68 .49026 31.90
2-Fluorobiphenyl 1.03228 1.10069 6.63
2-Chloronaphthalene 1.10079 1.16897 6.1?
2-11itroaniline .62664 .59320 5.34
Dixethylphthalate 1.30066 1.38222 6.27
2,6-Dinitrotoluene .37641 .37932 .77
Acenaphthylene 1.60416 1.82574 13.81
3-Hitroaniline .66097 .64754 2.03
2,4-Dinitrophenol .20934 .19176 8.39 "

?Acenaphthene 1.03503 1.12274 8.47
Dibenzofuran 1.40372 1.55556 10.82
7,4-Dinitrotoluene .34782 .33338 4.15
• itrophenol .17238 .16751 2.83

Fluorene 1.01979 1.15658 13.41
Diethylphthalate 1.02412 1.21601 18.74
4-Chlorophenyl-phenylether .51416 .62463 21,4?
4-Hitroaniline .51880 .49754 4,10
2,4,6-Tribroaophenol .21315 .30632 43.71
1,2-Diphenylhydrazine - - -

A lpha-BAC - -

Beta-HC -

Gamma-WLC -

Oelta-BHC -

Heptachlor -.... .

Aldrin - -
H-Hitrosodiphenylamine .40222 .46181 14,82
4,6-4initro-2-ethylphenol .13708 .16317 19.03
4-BromophenyI-phenyletlier .22189 .24340 9,70
Hexachlorobenzene .32402 .35020 8.11
Pentachlorophenol ,17454 .21512 23.25

RF Response factor from, daily standard file at 25.00 mg/l

RF Average Response Factor from Initial Calibration Form Vl

%Diff - Z Difference from or-iginal average or curve

C - Calibration Check Compounds (') SPCC : System Performance Check Compounds (i,)

Form VII Page 2 of 3i96



Continuing Calibration Check
HSL Compounds

Case No: Calibration Date: 09/15/80

~ontrctor: ~ ~ Time, 14:35

Conr act Ito; Laboratory 1D: >50058

lnstruffeit ID: . Initial Calibration Date:,OMYi5f88 C:77;

hlinimum RF for SPCC is liaimum % OiW for CCC is X4

Compound RF RF YOM1f CCC SPCC

Phenanthrene .09913 1.01896 13.27
An thr acerie .93373 1.06026 13.55
Di-n-Butylphthalate 1.39617 1.50591 7.86
4,4'-Dibromobiphenyl 1.84417 2.21338 19.9?
F'luoranthene 1.06035 1.14693 8.16
Reptachior Epoxide - - -

Endosulfan I - -

4,4'-DOE - -

Oleldrin - -

Endrin - -

4,4'-DOO-

Endosulfan II - -

Endrin Aldehyde - -

4'-DDI - - -

ndosulfan Sulfate - -

Dibutylchioreridate -

Benzidine .26516 .14229 46.34
Pyrenie 1.1582? 1.13084 2.3?
Terphenyl-d14 .84627 .82933 2.00
Butylbenzylphthalate .75104 .71160 4.59
3X3-Dichlorobenzidine .26111 .26550 1.68
Chrysene 1,16493 1.17006 .44
Benzo(ajAnthracene 1.12949 1.03528 8.34
bis(Z-Ethylhexyl))Phtialate .70208 .8732? 3.19
Di-n-octylphtlialate 1.47631 1:58376 7.28
Benzo(a)Pyrerie 1.05746 1,07301 1,47.
Benzo(b)fluoranthene 1.20636 '.16204 3.67
Indeno(-1,2,3-cd)Pyrene 1.07984 -.00855 6.60

- ibenzo(a,h)Rnthracene 1.16399 1.15592 .69
8enzo(k-jF-uoraothene 3~9205 1,07051 7.91
Benzo(q~hJi)Perylene .99401 1.07660 8.31

RF - Response Factor froz daily standard file at 25.00 mg/L

RF - Auerage-Response Factor from Initial Calibration Form VI

'4Diff - Z4 Difference from original average or curve

LCC - Calibration Check Compounds () SPCC - Sys'te'; Performance Check Compounds ('

form VII Page 3 of 36



GCAJS IUHIHG AHD HASS CRLIBRRIIOH

Decalluorotriphenylphosphine (oriPP)

Cast Ho. 60-76 Contractor EH6 SCI(9/7/8B) Contract Ho. 99-99-99

Insirment l0 11 Date / lint: 9/20188 12:19

Lab 10 )lP8920::Dl Data Release Auithorized BY:

I n/z 1 IOH 1UHOAICE CRIIERIR ZR[LR11UE RBUHRODICE

SI 30.0 -60,OX of mass 198 V .7.26 OX
68 1 less han 2.0X of nass 69 1.12 OK (1.626) 11
£9 1 nass £9 relative abundance 8.1?
70 1 less -an 2.Ox of mess £9 e0,00 ox (0.00) 11

1 127 100 -50.01 of mass 198 13.92 OX
197 1 less tio3n I.OX-of nass 198 0.00 OK
198 base-pe5k, 10OX relative abundanc! 100.00 OK
199 5.0 - 9,0X of nass 198 6,S OK
27S 10.0 - 30.0 of mass 198 20.95 OK

- 365 1greater than 1,001 oi mess 198 1.13 OX
11S i present, but less than mess 3 1 8.50 OK

I W greater than 10.08 of nass 198 £1.39 OK
M113 17.0 -23.01 of nass ix 11.69 OK (1910S) 12

IMIS P[,FOM1RHCE IU[ APPLIES 10 ]HE II - Ualue in parenthesis is X mass F.
FOLLCUM SMPLES, 8AHKS AH SIfIORROS. 12 - Ualue in prenihesis is I mass 2

I SRIPLE 10 1 l __ I_ 08[ C.r i0, LYSiT _UfiE.I .. orRiLYEI__ _ __ _____ ______ol -

: r'Do( : : oo,-7y
S5-r'DOO . soc1l7 - 1 19: 39

r:Dr ro "oc7 ' ocI ,;-37

I I ',

I I I I

________ jI' 5____8,____

Vj' .90 "Y7



File >00920 5011G OFTPP FOR TUNE Scan 86Bpk Ab 100. NRt 4.61 mn.50 100 150 0 £10

196

100

s o 90

O -80
69

442 70

C. 60
77 50

/ 1? . 255

3' 30

275

Is(

/ 296
141 323 -10
1,,t1 . ./ , 365

5o 100 150 200 250 300 350 400

rile: )00920 Scan I: 88 Rein. line: 4.61

n/z Int. i/z Int, m /z Int. . /z Inl. n/z- Ini,

'3,10 3.16 87.05 .789 131.95 1131 192.00 .937 253.00 .362
1.I0 2. i.0 87.95 .217 135.95 ,68 193.00 1,118 255.00 39.632
98.0 .51 91.05 125l .37,35 .85K 16.00 3.121 256.00 S.ET5

50.10 12.0?3 92.5 .30 :4. 2.006 198.00 100.000 256.90 .23
£1.10 17.262 93.01 i.84 :!.9 .888 199.00 6.515 258.00 2. 0£
F2;I0 3.256 51.03 .6ii . .576 201.50 .526 259.00 .3-C

51.10 .160 95.00 .789 H65 1.595 203,95 2.815 273.00 1.151
55,10 a.121 5620 .?73 ='.79S 1.858 201.95 5,016 271.00 3.20
56.05 2.286 97.;0 L: F .3i5 205.95 21.871 275.00 20 51
57.S 5.723 98.00 3. S7 5.)S .839 206.95 3.651 276.00 2.779

58.05 2.269 99.00 2. 9 155.53 1.02 207;95 .937 276.95 1.069
5905 .710 99.90 .:-I 'Si..! 1.13 208;85 .362 280.95 .?,
60.05 .937 101.00 ... !59.-- -921 210.15 .362 202?05 .230
60.5S .756 102.. .7"1- 6i.: 1.J68 210.95 .822 282.95 .' 5
62,35 2.023 I . I' c -. .707 215.95 .A11 292.55 ..7

65.05 1.069-!1 ') ..0= 66.0 .061 216.95 1732.595 1.3.91
67.0S L.358 107.00 l1.:.1 ? 6.00 3.371 217.95 .513 296.95 .61]
67.95 1,118 108.A l.694 !M.5..0 1.332 220.15 .230-303.05 .526
68.95 6.772 H10.00 3l.t-f 169.1 0 .395220.95 5.160 311.90 .3 62
71.0S 1.200 111.00 5,301 17.J30 .395 221.95 .707 315.90 .I6
73.05 2.891 112. 56 .7," "7-,' .93? 222.95 1.118 32.00 1.677
71.0S 1.539 116.00 .9E4 !75.00 1.529 224.05 -I0,311 331.00 .206
75.0S 7.269 117.,00 6.307 !76.90 .67i 225.05 2.138 351.95 .263

76.05 2,055 119,A0 SK92 '770 .230 226.95 1.210 3651.85 1,135
7 7 .0 5 , 13. 96 1 2 2 ,00 .6 7 4 :7 ,' 1)3 J .0 2 1 , 22 7 .5 .70 7 -7 1 9 5 .83 9 -678,05 3,37 !23.09 Id 1180,0 1.7iZ-228.95 .921 0.100 .608 6
79.05 3.SMA -21.6 C ' . . I.0 3.95 12,30 422.00 ..128
79."S 2,1^80 f. -10,.-1 1,562 231.85 .197 '2 ,10 3.485



81,05 1,0~s 121.00 13.92i 186.00 11.676 236.95 11 A i VMS' *ii
RAS0 1.11? 128.10 3.092 187.00 3.223 211.00 8,568 WAS.0 8.502
BUS0 1.020 129.00 19.336 188.03 .312 2MAO0 1.151 112.0 61.388
85.15 1,381 129.9S 1,562 189.00 .39S 216.0 M.96 113A0 -11.692
86.05 1.102 132.9S .671 191.00 .576 218.90 .362 M1.05 .901

969



Initial Calibration Data

HSL Conpounds

COsE Ho: Instrment 10:

Contractor: tIA~n,~S. cI . Ca ibration Date: 404,tA. ?/'D0/C,7 ),(

Contract Ho:

h-nino, 91' for SPCC is haxitim X RSO for CCC is I

laboratorV 10: )S0071 )S0073 )S007? )SO076 )SOO7S )S0078
Fr RF RF RF Rr R R

Conpound 10.00 25.00 0.00 60.00 80.00 120.00 160.00 Ulf PC X R50 (CC SPCC

H-Hi roso-Dinthylanine 1.11886 1.18867 1.11073 11522 1.11352 1.13810 - ,2 1.13S85 2.5I

2-fluorophencl 1.18726 1,16025 .17934 1.A7759 .96750 1.33173 - .692 1.31729 15.627

bis(2-1hloroethpl)ethcr I.A7806 1.55932 I.19393 I.SI08 I.M751 1.1710 - .911 1.95M61 2.A16
Phenol 1.82,363 2.17033 2.2111S 2.15625 1.39688 1.73530 - .9?1 1.91 .5 IC.830

hcnol-ds 1.20072 1.81771 2.05S86 1.92121 1.31502 1.16250 - .930 1.6101 21.151

n I.6681 5 1.13363 1.12670 1.03218 1.33938 1.111S? - .923 1.38510 H1.850
2-[hlcrcphenc! 1.132S0 1.53I8 1.50306 1.11858 1.36678.1.3207Z - .956 1.13530 5.607

1,3-OBchlorobenzene 1.61539 .SS30S 1.38360 1.31101 1.17791 1.07372 - .959 1,352i5 15,517
l1-Oichlorobenzene 1.57921 1.3980 1.27919 .I010 1.05550 .92696 - L.OOS 1.21351 19..35

Fenz-i Chloride

gen:vI 8lcollc .35163 .78317 .55391 .96110 .70766 .6536S - 1.261 .66912 31.067
1,2-Oichiorcbenzene I.57368 1.A8786 1.331 1.30016 1.16280 1.Ol5 - 1.056 1.31217 15. 6
2-flethyiphenol 1.3268 1.16163 1.39725 1.39673 1.23726 1.19330 - .IS 1.33606 7.792
-i -- elthypbeno! 1.3254 1.37807 1.9639 1.27112 1.26303 1.22676 .lSO 1.31521 7.9E2 (Cone=20.

bis(2-chlorosopropy1)[ther 3.01013 3.15266 3.28288 3.01552 2.7601 2.6i800 - 1.09E 2.98325 8.007

H-Hircoo-Oi-n-Fropvlanine 1.21098 1.18021 1.07701 1.HI58 1.0106 .9E920 - 1.151 1.10321 8.262 ,
HexachlomoEtha.e .72027 .61112 .506S .18311 .18951 .10950 " 1.15 .5366 20.652

01broo:hloropropane - - -

Hitrob-nune .60153 .51795 .32911 .S2251 .A895 .18595 .819 .52650 7.872
Hitrobenzene-dS .A1813 .15180 .A3880 .12900 .A301.9 .38268 .8H1 .12568 S.709

2-Hitkoph'o] .2j111 .21715 .21065 .22977 .23111 .2011? - .919 .23213 7.193
Isophorone .9569i .98339 .91G50 :97312 .96775 .59603 - .905 .99O20 16.71M9
bos(2-fChlorhoW ~nehone .58275 ,59239 ,55103 .51991 ,51898 .13219 - .959 .5,2,7 10.897

2,1-O~elypend1 .36325 .31810 .30351 .32713 .31817 .22H - .951 .31721 13.285

Sen:oic Rcid .1976 .18709 .20572 .199 .17691 .JS361 - .999 .18 91 9.990
2,1-BOchlcophensl .30321 .33655 .30816 .28301 .22503 .238? - .981 .2833! H.809

1,2,-lrchlcro'en:ene .3751 .3713S .3i261 .31723 .30655 .27916 - .991 .33207 II.136
fpht),ahne 1.08372 .96839 .89572 .82336 .76911 .6610 - 1.00S .6590 17.261
1-Chloro.hline ,1000! .15371 .A3537 .A0811 .2762 .39760 - 1.025 .12010 5.289
Heachlcrobutadiene ,21M) .20398 .19669 .18237 .16761 . I$30 - 1.601 -10798 13.897

Pf - Response faclor (Subscript is anount in ng/L)

P.1 - Average Relative Retention line (P. Sid/l Isid)

Pr - Fverage Response factor

RS0 - Percent Relative Standard Deviation

CCC - Cahbratior Chec. Conpunds () SPCC Syste Perfornance Check Conpounds (,*)

rorr. ui page 1 of '1 970.



Initial Calibration D ta
PSt Compounds

Case No: Instruient 10:............ . ...............................

Contractor: N " ,,, . / jbrtion Date: **H4 - 7 /' ">-
.......................................-

Contract ho:

hflinunn Rf for SPCC is Haxinum X RS3 for CCC is I

laboratory 0: )S007i )S0073 )S007? 10076 )SO075 )S0078
Pr PT r Rf f Rf RF

Conpound 10,00 25.00 000 60.00 80.00 120.80 160.00 RPG O0F I RD0 CCC SPCC
....... ......... .............. ... .... .... ... ....... ...... . ....... ....... ....... ....... ....... .... ... ... ....

i"Chloro-3-ethylphenol .3731 .1029 .1718 .15782 .13 .381 6 - 1.173 .AM? 9.87
2-hethyrnaphthalenc .61233 .4732 .5213 ,8561 .16670 ,A1992 - 1.167 .S1321 13.812
-exachlorocyclopEnladiene .25820 .31095 .31538 .31331 3622 .283S8 - .860 .312 II.02 ,,
2,1,6"lrichorophenol .29061 .39623 .A6736 .18703 .A85B0 .3891? - .86 .M9O I .267
2,1,S-Irichlorophenol .61016 .6S1I .65733 .58331 .18805 .35365 - .90S .SSSi 21.183
2-fluorobphn ,] 1.25010 1.1310 1.11909 1.00319 .89980 .7271 .689-1.02201 Ie.151
2-Chlcromphthalene 1.2S935 1.26918 1.19639 1,07301 1.0131 .82979 - .902 1.10701 IS.335
2-Hitroanilin ,S8961 .66181 .69285 .66056 .65138 ..87 - .929 .61273 6.781
DinethYlpht'l.1ate 1.51307 1.51709 .13272 1.26551 1.1121S .83175 - .965 1.28226 20.903
2,6-6iritrotoluenE .39207 .A3171 .11670 .39910 .37807 .32232 - .980 .39013 9.:756
ficenaphthylene 2.06590 1.9793 1.79336 1.53600-1.33229 .9519 .973 1.61029 26.201
3-itroamnimO .7052 .62991 .68268 .69171 .65659 .51772 1.002 .62536 11.007
2,'Dinitrophenol .07807 .16817 .21122 .1179S .19211 .21957 1.020 .1701 30.917
ficenaphthene 1.32510 1.23722 1.12051 1.01295 .9008 .65213 1.007 1.01152 23.115
Dibenzofuran I.7381 1.66979 1.58791 1.iS96 1.35385 1.09883 1.033 1.18169 16.179
2,J-initrotoluene .3i021 .39892 .0110 .38991 .38215 .33117 IO81 .37380 8.135
i-Nitrophenal .A1193 .23285 .32581 .11033 .26317 1.061 .3310 26.978
fluorene 1.2739 1.17508 1.01166 .9011S .87617 .71%00 1.692 1.01831 21.728
Diethylphthalate I.19732 1.29253 1.10911 .89978 .7268 .53191 1.093 1.00995 35.618
i-Chlorophenyl-phenylether .6803 .68077 .60971 .7012 .32965 .19998 1.0% .A9577, 10.179
i-Hiiroaniline .A110S .56190 .56510 .56S0 .51876 .389.2 1.112 .50687 16.378
2,HG'ribroophenol .08883 .36986 .31163 .38610 .A0206 .36821 1.188 .32525 36.125
I ,2-ip!nvlhydrazine - - -

0lph3-8-C
Beta-l 

-CCa-r+-BH6

Delta-SHC -

Reptachior

Oldrin - - -
I-Nitrosiphenyl mne .SS7SB .50833 .A3736 .31051 .30153 .30956 .895 .19i5 26-.522
......... ... ................. ....... ...... . ....... ....... ....... ....... ....... ....... ....... ....... ... ....

Pf - Fespnnsr factor (Subscript is amounL in-no/l)

PP - Overage Relative Wenton line (PI SIMI Istd)

Pr - Overage Fesponse factor

2150 - Percent Oclative Standard Deviation

W - Calibration Check Conpourds (,) SPCC - Systet Perfornance Check Conpounds (p)

rornUl Page 2of 197



Initial Calibration t a
HSL Compounds

Case No: Inslrmnent 10: 4-
Contractor: £ . Calibration Oate:1 -Mlh ) c./ 5 a

Contract No:

lininun Ff for SPCC is laxinun X RSO for CCC is I

Laboratory 10: )S0071 )S0073 )S0077 )S0076 )S0075 )S0078
Rr R r r Rr RF RF RF

Conpound 10.00 25.00 %8.00 60.00 80.00 120.00 160.00 RI if r RSo (CC SPCC

i,6-0indro-li hylphEnal .10972 1996 .16851 155S ,I01 .10277 .893 ,13176 20.121
4-Brmnophenv1-phenyVetlicr .256i3 .21173 .22713 .20665 .19733 .25371 .92 .23100 10.767

Aexachlorobenune .36292 .35319 .32781 .30195 .29198 .37713 - .960 .33633 9.98
Penltachlorophuo! - .20S66 .11180 .17053 .22718 .16599 - 1.01 .18223 16.618
Phenanthrtne 1.12677 1.01692 .92102 .86090 .81660 1.12657' - 1.00i .9S396 12.85S

fnlhracee 1.21729 1.0991 .97793 .87162 .82261 .988-9 - 1.011 .99679 lI.526
Di-n-Outylphthalate 1.67100 1.60023 1.1S907 1.3675( 1.3S620 1.70126 - 1.097 1.52639 10.010

11,'-0ibronobiphenyl 2.70238 1.9727. 1.68611 11771 1.32161 1:58752 - 1.133 1.7861I 28.031
fluorandhn! 1.30239 1.2080 1.09659 .99312 .9113 1.20626 - 1.169 1.I2105 12.355
Heplachlor [poxid-

Cndcsulfar I ,.1,,-0CC - - . . - - - -

Oieldrin-
Cndrin - -

Cndo.ulfan 11
Cndrnn fPdlide, -

1,1'-O0i - . - -

Cndosulfan Sulfalu " - .
0ibut. ,1chlvrendate - '--

.enndine ,06895 .03008 .22261 .08721 .21397 .30372 - .87C .15 2 69.605
Pyren 1.26366 1.27277 1.1715S 1,18655 1.29167 1.21792 - .877 1.2350 3.9ai

.89901 .90362 .86517 .83763 .9122 .81897 - .896 .87783 3.S66

ButylbenzylphthalatE .82812 .82905 .78112 .75123 .8371? .7612 - .951 .79852 .700
3,3'-gichlorobn:idine .22155 .23761 .396 .15367 .'2352" .21082 - 1.000 .23071 2.00k
Chrysenc 1.29103 1.22273 1.10262 1.11300 1.1779 .9788 - 1,003 1.11763 9.419
8enzo(a)fnthracone 1.14996 1.182 1.12115 1.15519 1.28920 1.27657 - .997 1.19631 5.825
bis2-ClhVhexVyl)Phhalate InOSII .39581 .89115 .85297 .93075 .03516 1.013 .91999 7.639
0-n-octyllphthalate 1.8715 1.78731 1.79897 1.66318 1,19191 1.2900 - .91? 1.6S1l2 13 733 ,

8enZo(a)Pyrent 1.09630 1.13296 1.08993 1.09991 1,07903 1.00321 - .992 1.083A1 3.597 Y
.... ... ............ ........... ............ ....... ....... ....... ....... ....... ....... ....... ....... ... ....

PkI - fiverage Relative Retention lim (RI SdM?. Isld)

FF - luerage REsponme factor

I S0 - Percent Relative Standard Deviation

CCC - Calibralicn Check Corpounds (') SPCC Systen Perfornance'Check Conpounds (,p)

Forn Ul Paae 3 972



Initial Calibration Oita
HSI Cm~pounds

Case No: Instrunent 10: .

Contractor: Calibration Oate:ttf " 9/,/a! -

Contract No:

Hi=i PF for SPCC is liaxinwi X RSO for CCU isI

Laboratory 10: )IS00? )S0073 )SO07? )SO076 )SONS5 )SO0078
.r Rr tr Pr Rr P.r if

Cor.pound 10.00 25.00 iR00 60.00 80.00 120.00 160.00 8t1 Rf I RSO CCC SPC

Benzowbntuoranthene 1.21.907 1.31692 1.15511 1.28611 1.3801 1.349526 - .951 1.353923 5.361
lrideno(1,2,3-dPrn M9159 1.07631 1.0706S 1.1110 1.18777 1.16233 - .91082 77l
Dibmnzo(aji)Anthrarccu 1. 07959 1.16870 1.13621 1.1111 1.17651 1.0661i1 - 1.185 1.12891 1.015

Benzo~kfluoranthmee 1.13320 1.096ES .820fi 1,02181 .80591 .60791 - .9,17 .91501 22.200
B-cn~omgh,i)PerVlene .96103 1.0776 1,02860V l.012i3 1.10179 1.00326. - 1.231 1.038 1.69,

or - Aru, IcSl 1 n,0Ui

FP1 - fiverage-Relative Retention line (PI Wi/I Isid)

RF - floerag! Response ractor

r PXSO - Percent-Relative Standard Oeviatioi

EEC - Calibration Check Conipounds W' SPCC -Syste, Performnce Check Cwo.,o'nds (#9)

Forn UI Page 1 of 1 7



SEMIVOLATILE INTERN4AL STANDARD AREA SUMMi4RY

I

Lab Nlame:___________________ contract:i'Z~

Lab Code: ____Case No.: _ __SAS No.: _____ No.: i

Sample No. (Standard) : JvJyt Z:,AJA FT Date Analyzed: ,/__

Lab File ID (Standard): ___S-_0_ f Time Analyzed: to j0

Instrument ID: _

JIS1(DCB) I I,,S2(NPT) IIS3(ANT) I
AREA RT AREA J RT AREA - RT

124 HOUR
STD ____5_ Iq39 3cofS IIo) /696 o /.S3

.. .... .I I

UPPER

LIMIT 9I 5oS I i g9 O

I III _ II/3 >3 11-9L? t
IEPA SAMPLEI

No.

021 )W ., ,-yt,, l I ? SS .Yo 1 ? "b/ !Po S- "o -./ sZ --
03 1 '1J. l" I 9 I I/Z'  o J.=Lz ] /. / 3..' ,I

05I , - I V

0 6 1 _ -
071
031 ~o/6 *~ 9 ~ ~ a I~ ~ U L J

.0i

121_
131

161

I5 _ _ _ _ I _ _ _I_ _ _ _ .I_ _ _ I_ _

211

221
IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100%4 ofA
!S2 (NPT) = Naphth'a-ene-d8 internal standa'rd area.
-S3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50% Of

internal standard area.

Column used to flag internal standard area'values with an asterisk

page -of""-J .. FORM VI I sv-1 1_ I0/86

07 _______I ___________I________ ___________I _______ ___________974 ______.



j SEMIVOLATILE !NTERNAL STA4DARD AREA SUM4ARY

Lab Name: I eteoe c-e- Contract:

Lab Code: Case No.: SAS No.: _o__No.:

Sample No. (Standard) :L L A Suo Date Analyzed:

Lab File ID (Standard): _ ___-5 Time Analyzed: Jjj.

Instrument ID:

jIS4 (PHN) I iS5(CRY) I jIS4(PRY) I I
IAREA # RT AREA # RT I AREA .J RTI I = I

,12 HOUR I
I STD__ I Nk__________~o~6)I~)3.

UPPER
t LIMIT _ &% 9  3o2 I _l___

LOWER
LIMIT _ _ l IS I( 3 1_29/

JEPA SAMPLEI
NO.

o I I I2,/ o -L

_____ I YocW-I3' ! .'5
0 4 1 j / /-ff9 1& 3;Z3 0'7 C, 1 -:311 SD 509 1 3' b 1' 2 vV2 L 32-1

05- .1

121

161 !

oa _ _-_ _ _ _ _ I_ _ _ I __ _ _ I _ _ _ _ _ _ _ _I_ _ _

21! _ I

10 _ _ __ __ _ I -_ _ _ _ _ _ _ _ _ _I_ _ _

iS4 (-PHN) = Phenanthrene-dl0 UPPER LIMIT =+ 100%
IS5 (CRY) = Chrysene-d!2 of internal st-andard area.
IS6 (PRY) = Perylane-d!2 LOWER LIMIT = - 50%

of internal standard area.
Column used to fag internal standard area values " a i

page of
FOR V-- o.vi sv-2_ 975 10/86



SCAS 1UHI6 RHD lRSS CflLIBRRTIOH

ecafluorotriphenylphosphine (OrTPP)

Case No. M0-76 Contractor (H6 SfI(9/7/8) Contract Ho, 99-99-99

Instruient 10 II Date / Tine 9119/88 11:53

Lab 10 )809I9::SC Data Release Authorized By:

n/z 104 RBUFORHCE CRIIRIR 1 IREITIUC ABUNDAHCE

S1 1 30.0 -60.01 of nass 198 15.0 OK
68 less than 2.01 of mass 69 0.00 OK (0,00) 11
69 nass 69 relative abundance 58.85
70 less than 2,Olof o( ss-69 .70 OK (1.197)1 1

12? iO;O - 60.01-of nassi198 12,880O
197 less than 1.01-of rass 198 i 0.00 OK1
198 1 base peak, 100r relative abundance 1 00.00 OK
199 S. - 9.01 of fass 198 7.05 OK CI
25 1,0.0- 30.01 of mass 198 22.23 OK
365 greater than 1.00X of rzss 198 1.01 OK
W present, but less than rass 3 i 8,820OK

I W I greater than O.O of mass 198 66.68 OK
1113 :17.0 - 23.01 of tass 112 12.50 OK (18.7S) 12

IHIS P[FORr RHCC IUHE APPLIES 10 IHE II - Ualue in parenthesis is I nass 69.
rOLLWIwiN SPL(S, BLANKS AHO SITAO8 OS, 12 -Ualue in parenthesis is I nass W12.

I SF'iPII 10 LaDfI -H LYSIS I ie Of MAILYSIS I
1 o -1 4q 1  -> -.e3S L. li.Sc ,k ,..C , -

I I I I I
I _______ I __ _________I I I
I I I I
I _______I __ ________I _______I ""_____ _I
I I I II

I I I II
I ________i I I .________I
I I I ....
I I I ________I _________

II I I

?i o ._i .q e , 5 5r-XiS D

I I I I I

I . . . .. . . . . .. . . . . . . . . . . . ._ __.. . . . . .



File )D0919 50 n9 DFTPP Scar. 92
Bpk ib 100. 4.60 rlrt.

50 lo 16 0 20 00 3 .. 400110- ..... I ..,.. ..I.. ..I. .... .. . . -.. "-1

10 100

99c

7. 7O

69

6. -60

5 12 -50
7? \255/",

4¢C 40

3C5 30275

18./ I , ,
- ' .. . .t .. .I. . I .. . 1 I" I I ' "1 /' . .I. . " 1. . 1 '0 il1 hl 111 - .1 I -0

50 100 1so 200 250 300 350 400

Tile: )D0919 Scan I: 92 Ren. tine: 4.60

n/z InL. n/z Int. n/z Int. ti/z ]IL n/z Int.
............. ............. ..........................-.............

41.10 3.079 83.05 2009 127.00 12.876 101.00 .88? 226.95 3.71

3.10 3.993 83.95 .731 128.00 3,680 185.00 1,253 228.95 .887

15.00 .783 8.05 1.511 129.00 18.659 186.00 11.113 2l.00 9,395
50.00 11.900 91.05 W.161 130.95 2.11 107.00 2,766 215.00 1.122

51.10 15.012 93.00 1.828 133.95 .678 188.90 .705 215.90 1,018
55.10 3. 71 96.00 1.11 13S.95 .861 192.00 .835 255,00 0.136
55.95 2.101 97.10 1.566 10.95 2.009 196.00 2.319 255.90 5.506
57,05 7.098 98.00 2.975 143.05 .626 198.00 100.000 258,00 2,323
59.05 .783 99.00 2,897 117.95 1592 199.00 7.016 261.90 .75?

63.05 .487 101.00 2,035 119,85 ,339 201.0 .18 271.00 3.105
68,95 58.81? 103.90 1M122 154.05 .518 203.95 2.319 275.00 22.231
69.95 .705 105.00 1.070 155.05 .887 201,95 3.810 276.00 2.319

S71.05 1435 107.00 11.952 IS6.05 1.611 205.95 21.112 276.95 1.135
73.05 1.801 108.00 1.161 160.05 .992 207,05 332 283,05 .522
73.95 1.019 109.10 1.096 I,1.OS .783 207.95 1.07- 295.95 1.228
71.95 7.359 110.00 30,350 165.05 1.018 208.95 .522 323.00 1.070
76.05 1.983 111.00 4.136 167.00 2.919 210.05 .411 361.95 1.011
77.05 10.162 115.00 .36S 168.00 1775 211.05 .678 421.00 .4
7805 2.127 116.00 .731 173.90 .757 216.95 1,123 122.60 .261
79.05 3,706 117.00 6.811 175.00 1.011 220.95 5.193 41.05 8.820
80.05 1,957 122.00 .913 176.90 .731 222.95 1.171 12.05 66.675
81.05 1.097 123.00 1.618178.90 3.158 22.05 10.177 13.05 12.500
82.15 1,72 1211,00 .809 100,00 1.801 225,05 2.710

977



File >D0919 197.7-198.7 amu.
5 0 n9 DFTPP
EIP

40 60 80 100 120
' ... . I100

360 90

320 '8,

e8OC "70

240C, 60

200c 50

1600 -40

80 -20.

4 r0110

3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0

978



Continuing Calibration Check
jHSL Compounds

Case Ho: Calibration Date: 09/19/88
-- ---- ---- ----- --- -- .* -- . . . . .. . . . . . o.. . . . . . . . . . . . ..

Contractor: !-ne: 12:19

Contract Ho: Laboratory 10: )[5623

...... ....... ... =............................. .

Instruent 10: Initial Calibration Date: 09/19/88
.o..... ............. ....... ......

hininun Rr for SPCC is Maxinun I Diff for CCC is I

Compound Rf R xiff [c PCC SPft
...... ................... .. ... .......o ....... . ...... ... ..

H-Hutroso-Dinethy1l&mne .97318 1.07635 10.60
2-fluoropheno) 1.19718 1.31751 10.05
bis(2-Chloroethyl)ether 1.72380 1.40218 18.66
Phenol 1.60763 1,81562 12.94
Pheno)-dS 146321 1.55312 6.11
RnIlhne 1.25111 1.18157 5.56

2-Chlorophenol 1.33131 1.42093 6.73
1,3-Dichlorobenzene 1.39328 1,50763 8.21
I,i-Dichlorobenzene 1.25213 1.39931 11.75
Benzjy Chloride
Benzyl hlcohol .15892 .00678 95.74
1,2-Oxchlorobenzene 1.30329 1,39213 6.84

2-1thtylphenol 1.07027 1.1910 11.57
3-B-i-eWhylphenol 1.11935 1.34S29 20.19 (Conc:50.O0)
bis(2-chloroisopropyl)[ther 2.85691 2.8818 12.91
X-'itroso-O1-n-Propyla'ine 1.23303 1.1331) 8.08 -
Hexachloroethane .S8509 .S7981 .90

Bibrcnochloropropane - -

Hitrobenzent .50051 .52136 4.17
Hitrobenzene-dS .40361 .1199 9.51
2-Hitrophenol .22074 .23327 5.68 'h

Isophorone .89798 .922S4 2.71
bis(2-Chloroethoxy)nethane .A9629 .53830 8.17
2,4-Vinethyphenol .34275 .27932 18.51

Denzoic Rcid .28271 .2926 11.81
2,4-Dichloropheno .29035 .32H7 10.72
1,2,4-1richlorobenzene .32161 .33966 5.60
haphtha)lne .81665 .92501 9.26
i-Chloroaniline .39615 .40815 3.03
Hexachlorobutadiene .18867 .19727 4.56
i-Chloro-3-Hethylphenol .33811 37759 11.68
2-hethyinaphthalene .19672 .55090 10.91

Rr - Response factor fr dai)y standard file-at 25.00 ng/L

Pf - Roerage-Response factor fron Initial Calibration forn U1

lOiff - I Difference from original average-or curve

CCC - Calibration Check Compounds ) SPCC - Syslen Perfornance Check Compounds (A)

rorn 011 Page I of 3 97 9



Continuing Calibration Check
liSL Compounds

Cast No: Calibration Date: 09,19188

Contractor: line: 12:19

Contract Ho: Laboratory 10: )I5623

Instririent 10: Initial Calibration Date, 09/19/88

tlinintoi Rr for SPCC is Ilxinun X 01ff for CCC isI

Compound Rr Rr 101ff aC SpaC

Hexachlorocyclopentadiene M3256 .3138l .36 ~
2,H-richloropheool .31771 .37591 18.33
2,i,S-Jrichlorophenol .31050 .37591 21.08
2-rluorobiphenyl 1.02332 1.09018 6.S3
2-Chloronaphthalene 1,06M3 1.21135 13.5
?-Hitroaniline .61811 .65928 1.67
Oinethylphlhalatt 1.15185 1.33718 16.09
2,6-Dinitrotoluent .3?210 A1138 11.27
ficenaphthylene 1.13231 1.67392 16.8?
3-Hitroaniline .61161 .63107 3.67
2J-Dinitrophenol .21222 .12281 12.13
Rcenaphthene 1.00882 1.17692 16.66
Dibenzofuran 1.1810 1.55021 1.6
2,1-Dinilrotoluene .35116 .391lS 11.29
i-Eitrophenol S56S71 .31555 11.22
I'luorent 1,16382 1.31997 13.12
Oiethylphthalate 1.29S79 1.9881 15.6?
i-Chlorophenyl-phenillether .A7028 .S386? 11.51
i-Mitroaniline .3S809 .39517 10.1
Z,1,6-lribrcriophenol .1807 .15082 18.35
I ,2-Dipheny~hydrazine - - -

Rlpfia-MH
Beta-BHC
6&VIB-BHC - - -

Del ta-BHE
Heptachlor
Rldrin- -

XHlrosodiphenyl mine .39351 .1711 19.81
i,6-Dinitro--iethylphenol .12828 .10952 H1.62
i-BrcmophenyI-phenylether .20837 .21622 3.7?
Hexachlorobenzene .28398 .?9191 2.80
Pentachlorophenol .19068 M1019 21.01

Rf - Response factor fromi daily standard file at 25.00 nq/1,

RF - Riverage Response ractor from: Initial Calibration rrn U!

10iff - I Difference fron original average or curve

[CC - Calibration Check Conpoupds (0) SPEC - System Periormance Check Compounds (11)

rorn ul Page ? of 3 980



tontnuin Calibraton Check

HSL Compounds

Cast Io: Calibration Date: 09:j.'88

Contractor: line: 12:19

ContracI Ho: Laborator V I0: )[5623

nstrinent 10: Initial Calibration Date: 09/19/88

Minimum RF for SPCC is haxinum X lift for CCC is I

Conpound RC Rf IOiff CCC SPCC
-- - .°...... ~..... -- -- -- ------- -- - - -------.. -- --- .. .

Phenanthrene .91670 .97780 6,7
inthracene .92993 1.06850 HADO
DI-n-Butylphthalate 1.5656 .7316? 10.81
4,V-Dibroroblphenyl 1.36378 1.18760 9.09
rluoranthene .9960S 1.09183 9.92
leptachior [poxide

Endosulfan I

Dieldrin .

Indrin
i'V-OOO

Cndosulfan I1
Cndrin 8ldehyde
1,l'-081-]

[ndosulfan Sulfate
Oibutylchlorendate -
Benzdine .21202 .05531 73.90
Pyrene 1,13618 1.31088 8.71
Ierpheny-jii 1.01113 .87917 13.02
ButyPenzyphthalate 1.01773 1.03877 2.07
3,31lichlorobenzidine .22856 .15299 33.06-
Chrysene 1.17m8 1.122I1l 1,S
Benzo(a)Rnthracene 1.2S91l 1.10S03 12.26
bis(2.CthyIlhexVl)Phthaalae 1.25969 1.31705 1.55
Oi-n-octylphthalaie 2.16859 2.87050 16,28
Benzo(a)Pyrtne 1.06996 1.11869 MS.
Benzo(b)fluoranthene 1,16571 1.39182 1,81
Jndeno(1,?,3-cd)fyrene .70560 .16815 33.65
Dibenzo(a,h)Rnthracene ,61885 .5921? 8.71
Benzo(k)rIuoranthene 1.00583 1.1867 17,78
Benzo(g,h,i)Perylene ,A9832 .3823 23.26

-...... .... ..... ........... .... ... .... ...... ......... °

R1 - Response factor from daily standard file at 25.00 ng/L

R -- Rverage Response (actor from Initial Calibration-Forn-UI

iff - I ZDifference fro-i original average or curve

(CC - Calibra(ion Check Compounds () SPCC - System Perfornance Check Conpounds ()'

frm Ulf Page 3 of 3 981



I 8B

SEMIVOLATILE INTERNAL STANDARD AREA SUI,4ARY

Lab Name: Contract:

.Lab Code: Case No.: SAS No.: SDG No.:

EPA Sample No. (Standard): Date Analyzed:!/

Lab File ID (Standard): Time Analyzed:

Instrument ID:

JISI(DCB) I IS2(NPT) I 1IS3(ANT) I
I AREA xvj RT I AREA 4 RT AREA -' RT

12 -HOUR

UPPER
LIMIT_ ____ :

ILOWER I ~ <.
ILIMT__ ~ -o:~

I II. PA SA2 J I j I I.-.1

NO. I I III
I -I III

041,,
051I
061I I

08 I 
091 I

1511.
161I

08 _ __ _ _ I __ _ _ _ __ _ _ _ _ __ _ __I_ __ _ _ _ _ _

221 I I
IS1 (DCB) = 1, -Dichlorobenzene-d4 UPPER LI1MIT + 100% of
IS2 (-NPT) = Naphthalene-d8 internal standard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT =-50% of

internal standard area.

=Column used to flag internal standard area'values with an asteris-

"page _of2: -_ _ _ I_ _ o_ _ I sv-_ _ _



SE1I4VOLATILE INTERNAL STAkNDARD AREA SUMMARY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.,:

EPA Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:;

JIS4(PHN) I 1IS5(CRY) I 1IS4(PRY) I
AREA , RT AREA #I RT AREA # RT I

I12 HOUR 2 -j,4 Iis,-I) Y6I2(l iTiI,~
S D II

UPPER

ILIM4IT__ 2M 1 1 3_ Yl'V I/241

LOWER
ILIMIT__ 0' I1;vi

JEPA SA.MPLE I
NO.

0I 0I 1 DJ3 1 10 OI I -I2

04A
05-
061
071
081
091
1.0

121
131I
141
"151

190 I

201 JI
211I
221I

IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT =+ 100%
ISb (CRY-) = Chrysene-d12 of internal standar4 area.

IS6 (PRY) = Perylene-d12 LOWER LIMIT -- 50%
of internal standard area.

, Column used to flag internal standard area val-ues with an asterisk

page of

, sv-2983



VOLATILE ORGANICS INITIAL CALIBRAT)ON DATA

LabName: -. Contract:

Lab Code: _ Case No.: SAS No.: SDG No.: --

Instrument ID.:CARBOPAK_ Calibr'ation Date(s):8/15/88 8/15/86

LAB FILE ID: RRF1=31,40_____ RRF2032,41
RRF 50=_33, 42. RRF100= 34,43 RRF200=_35,56

COMPOUND RRFWIc) RRF20 RRF50 RRF100 RRF200 RRF %SR:D

Benzyl ch] orid dite _0. 08 0. 04 0.09 0. 10 0. 08 0. 08 27.29
bis (Q-choroethogy)

,m ethane 0.03 o .)3 0.05 0. 0)4 0. 0)6 (:. 3)4 i. 04
biB (2-chor'oisopropyl

ether. ..... _ _ _ ). 24 0.'27 0. 0 0. 24 0.30 . 26 9.50
Bromobenzen e 1.00 1.26 1.31 1.23 1.26 1.21 iW.18
Spomoi ch] oromethane - 3.65 4. 19 3.351 3.32 3.33 3.56 1-0.71.
Brcmoor-m 1.32 1.29 1. 0) 1.14 .24 1.20 11.00
EDroiiniomet haner; 0.23 0. 10 0. 11 (. 21 . .5. Q . 8 39'.04

Carbion -tetrachioride 3.26 3.71 2.94 3.00 2.98 ie 10.. 1 /
Chloroncetaldehyde c, ooI .oo2. 0.00-I O-DOC5" -.o 3 Q-Fgv5" A
Ch , c oiben::ene 1.-36 1.48 1.31 I1-2) 1.20 1 31 5c,.7
Chl.oro thane 0.4.5 0.49 0.34 0.32 0.34 0.39 19.52

- or- Vor-m . 12 5.34 4.11 4.14 3.95 4.53 Q.29
0.. 083 0.88 a.95 0.91 1.02 0. 92 7-.84

2*-Clloroethyl vinyl ether, 0. 03 0. 03 0.05 0.04 0.06 0. 04 31.04
Chl orumethar,-- 0.22 0.27 0. 15 0.21 0.27 0.2 23.30
Chf ,romethyl ANethyi ether_ . 12 0.21 0.22 0. -6 C. 15 0. 17 24.46

, pChl-orotolueres ,4.2.1 4.22 3.93 3.70 3.90 3.99 5.59'
Di'-owhlor-amethane 3.62 4.05 3.20 3.43 3.57 3.57 8.76
,i.rc,: ,uethane ____2.98 3.04 3.-29 3.04 2.56 2.98 6.94
1.2 DIcl',ior-obenzere__ _ 2.60 2.59 2.27 2.13 2.15 2.35 9.8:5
1,1_Di ch!or-obenzene 2.06 2.11 1.94 l.85 1.91 1.97 5.46

14_pDchlorobenzene ..... 2.85 2.74 2.19 2-)6 2.06 2.3S 16.. '

Dichl-orodif1-uormethane_ 0.51 C). 49 0.5) 0.-57 0.64 C. 54 11.63
1., _Dicnloroethane 2.31 2.50 1.99 1.97 1.98 2.15 11.26
1,2_ichlor-oethane _2.03 2.-33 2.31 2.28 2.-30 2.25 5.45
i--.o_Dichloroethylene __ 2.48 2.67' 2.1I0 2.09 2.06 2-28 12.25
tr-ans_l,.2_di chloroethylene 1-.65- 1.88 1.56 1.56 1.56 1.64 8.41
Dichloomethsne t5.-07 8.65 2.9) 2 72 2.52 6.37 86.K(
1,2_ Dichlor-opropane__ 2.80 2.1 1.82 1.77 1.74 2. 06 2.
1 3. horopropyiene_ 4.6 4-56 4.69 4-. 50 4.66 4.-60 1.60

l,1,2,2_Tetr-ach-or-oethane_ 7.65 8.16 6.70 6.25 5.95 6.94 13.47
1,!, ._-Tetr-Th1oroethane_ 3.,8. 3.60 3.41 3.-20 3.94 3.61 8.71
Tatr',-- . oroeth y.ene 7.65 8. 16 6.70 6.25 5.95 6.9 10.49
1. 1 "r'i.hLor-oet ha.ne 2-25 1.44 2.14 2.11 2.12 2.21 6. 25

.T, or-eethane 6... ' !. .56 4.69 4.50 4.-66 4-.60 1.6-
Tr i h !i t'ethy ene ... 4.45 4.71 3.97 3.52 3.34 3.97 5.02
Tr- w oi l uormethane',___-_ 06 .. 18 1 .7 1 .77 1;75 1.90 10.0 6

4.47 3.74 3.-60 3.29 2.83 0.59 16. 8S

V i n,' ,-h -,ri }1.-05 1- --08 Q.73 0.81 0. 86 ¢. 91 36. 8

98-4



I

VOLATILE ORGANICS INITIAL CALIBRATION DATA

LabName:ENGINEERING SCIENCE Contract:

Lob Code: Case No.: ....... SAS No.: SDG No.:

Instrument ID.:CAR ---- Calibration Date(s):_8/15/86

LAB FILE ID: RRF 10 _31 RRF 20 32
RRF 50=_ 33 _ RRF!00= 34 RRF20(:)= 35

COMPOUND RRF 10 RRF20 RRF50 RRF 100 RRF200 RRF %!RSD

Benzene _ _ .. 2 3.72 4.83 4.35 3.93 4.25 J0.21
Chl or oban z 4.53 5.25 5.33 4.84 4.89 4.97 /.51
1.2 Dich oroben:-ene 2. 97 3.28 3.60 3.65 3.70 1.4? 9. 97
1,3_Dichorobenzene__ 3.34. 3.67 4. 25 4.09 4. 19 3.9i 1..03
1 4 ch.orobenzene 3.23 3-32 3.69 3.84 3.98 3.6, ? 51P
Ethyl Benzene 3.00 3.02 3.23 2.95 3. 10 3.06 3.52
To! tie:ne 3.98 3.76 3.79 3-32 3.23 3-61 8.95

Xy- _nes 15.37 11.30 11.64 10.17 9.95 1i.65 17.9?

f
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RESEARCH AND DEVELOPMENT
LABORATORY

600 BANCROFT WAY
BERKELEY. CALIFOHNIA 94710

ENGINEERING-SCIENCE, INC. (415) 841-7353

f REVISED REPORT

Job No.: OR001

Work Order No.: 854

- Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached , re the analytical reports for the soil sample(s) received

by this laboratory on 8-15-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081877 DANGB2-MW38-SS1 BA-I 8-13-88 9-18-88

88081877 DANGB2-MW38-SS1 CD-I 8-13-88 9-16-88

88081877 DANGB2-MW38-SSl CR-I 8-13-88 9-16-88

88081877 DANGB2-MW38-SS1 PB-I 8-13-88 9-23-88

88081877 DANGB2-MW38-SSI 418.1 8-13-88 9-09-88 9-11-88

88081877 DANGB2-MW38-SS1 MOIS 8-13-88 8-21-88

88081877 DANGB2-MW38-SS1 8010 8-13-88 8-23-88 8-22-88

88081877 DANGB2-MW38-SS1 8020 8-13-88 8-23-88 8-23-88

88081877 DANGB2-i.W38-SSl 8270 8-13-88 8-19-88 8-30-88

88081878 DANGB2-MW38-SS2 BA-I 8-13-88 9-18-88

88081878 DANGB2-MW38-SS2 CD-I 8-13-88 9-16-88

88081878 DANGB2-MI38-SS2 CR-I 8-13-88 9-16-88

88081878 DANGB2-MW38-SS2 PB-I 8-13-88 9-23-88

88081878 DANGB2-MW38-SS2 418.1 8-13-88 9-09-88 9-11-88

88081878 DANGB2-'4W38-SS2 MOIS 8-13-88 8-21-88

88081878 DANGB2-MW38-SS2 8010 8-13-88 8-23-88 8-22-88

88081878 DANGB2-MW38-SS2 8020 8-13-88 8-23-88 8-23-88

88081878 DANGB2-MW38-SS2 8270 8-13-88 8-19-88 8-30-88

88081879 DANGB2-MW38-SS4 BA-I 8-13-88 9-18-88

88081879 DANGB2-MW38-SS4 CD-I 8-13-88 9-16-88

88081879 DANGB2-MW38-SS4 CR-I 8-13-88 9-16-88

88081879 DANGB2-MW38-SS4 PB-I 8-13-88 9-23-88

88081879 DANGB2-MW38-SS4 418.1 8-13-88 9-09-88 9-11-88

88081879 DANGB2-MW38-SS4 MOIS 8-13-88 8-21-88

88081879 DANGB2-MW38-SS4 8010 8-13-88 8-23-88 8-23-88

88081879 DANGB2-MW38-SS4 8020 8-13-88 8-23-88 8-23-88

88081879 DANGB2-MW38-SS4 8270 8-13-88 10-18-88 10-27-88

* If applicable

89-DTJLU0178 1 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION 989



./.9/0.

AAIf-IIYSTS fREPORT

t)lP, R' IUIF EI- f3174R
OB NIUMBER : ZBO000000440 RPPROVED bY _

]ORK ORDER DATE : 08/I5/88 Lab Supervisor

"EPORT DATA: CLIENT DATA:
:S OAFK RLDGE/DULUTH ANGE;B ES OAK RIDGEiIULUTrl ANGS ( 134-)
1 S. I-LLINOIS AVE. STE, S103 710 S. ILLINOIS AUE. STE. $103
WK RIDGE, TN 37830 OAK RIDGE, TN 378030

ILI HAYDEN

• OF REI:ORT COPIES: 1

1ONTRACT / PO f : ORO0-1
ONTACT : BILL I-AYIDEN

(6-15) -481-920

TA'SK: 2, U IlTS: = i, ,l g

DAIIG@2-MW.38-SS1 DANGM2-N3Bi8-SS2 ANB2-NW38-5S0

MEST "i"MPOUNi 88081877 80081878 88081879
---------------------------------------------------------

XCIO DIG S0I-L NA NA NA
ARIUr 69.2 50. 40.2

-A DMT UPI, 3.22*N 12. O-N 6.51-N
:HROI'UIUM 33.1 26.5 20 •9
-EAD 8.OS 3. 6 4.5S

A- Not Analyzed

AD Not Detected 990



I
E'IGI NEERING-SC IENCE TNC. PA GE 

10/19/88

ANALYSTS .,-I-mR

WORK OR ER 85lll,1 el
JOB NUN1BER ZB0000000440 APPROVED BY

-WORK ORDER DATE 08-"0/I/80 Lab Supervisor

REPORT DATA =  CLIENT DATA"
ES OAK RIDGE/DULUTH IANGB ES OAK PID(;E/DULLITI AIB ( 1,354)
710 S. ILLINOIS AVE. STE. $I03 710 S. ILLINOIS AVE..&,E. S103
OAK RIDGE, TI 37830 OAK RIDGE, TH 37830
BILL HAYDEN

4 OF REPORT COPIES: i

CONTRACT / PO : OROO
COHTACT - BILL HAYDEN( 6 1_5; -4-4l 1 - 920O

TASK: 5 UNITS: mri/Kq,

AIIGB2-1I58-SSi DANGB2-M'J38-SS2 fANGB2--IW38-S54
TEST COMPOUND 081877 88817 88081879

SO0818778808-1-8-78 b1

418.1 PETROLEUM HYDROCARBONS <IOQ <100 <100
X MOTSTURE i..1 10.8 9.6

I

ND - Not D.tec .d 991
:_99



ENGINEERING-SCIENCE INC. PA~GE

ANOLY5143 REPORT

)OR NUMBEER :ZBO000O0440 OPPROYED B.Y 4/L'i 4,
40IRK ORDER DA4TE :08/11/00 Lab Suporvisor

REPORT DFVT&~ CLIENIT DAMTfl
SS OA~K RIDGE/DULE11 flNGF ES OA~K REUGE/DULUTf ANGR. 134)
71.0 S. ILLINOIS AlVE. STE. S103 710 S. ILLINg S AVE . STE S103
OA~K RIOGEI TNl 378630 OAKh RIDGE. TN 37830
9ILL HAfYDEN

11 OF REPORT CGPI-ES: I1

CONTrRACT / PO0 Mou
CONTACT BILL HAlYDEN

(61 5) -401 -5920

TASK: 4,. UNITS: uo/K:g. GROUP C0OW

HG~~ii~- 5:, NGiB2-MMi3-SS D009E2-1WM-M' ~

TEST COIIMtUND 01081877 88081073 26,13715

AENZYL CHLORIDE Al ND N D
01TS f2-CHLORDEJHOMYIMETHAME HN N D ND
AIS (2-CHLORQLSOPROPYL)-ETHER ND ND NO
FROMOSENZENE ND HD ND
R;ROMi0DICHLORO1ETHfANE 14D 1D IND

SR 0110FU0RN N0 14D ofD
A ROO0E T H NE ND0 ND _N 1
CAlRBON TETRAiCHLORIDE 1-1 pq ND

MhORACETALDEHY-DE ND11 ND
CHLORAL ND N D ?iDr
&MLR07ENMZENE ND N D 1 4D
CHLOROETHflNE ND MD N

C HL OROFO0RM I 0. 0881 ND0.2
1-CHLOROHEXAiNE -ND ND of)D
2-CHLOR3ETPYL VINYL ETHER ND N D N D

M'HORONETHflNE ND ND NP
CHLOROi1ETHYrL !iETHY'L ETHER ND ND NfD
CHLOROTOLUENE of Et D NOD
olPRRilOCHLOROM'ETHANE 'D D N D
£1TBROI1OfETHANE ND ND N D
I ,20zrLOROBENZENE ND NO N C

,3-DICHLORDEMEHE MD ND N 7

DJCHLORODIFLUOROh1ETHAiNE ND ND N4D
' 1-DICHLOROETHANE ND ND ND

= I ,Z-DICHLOROETHflNE No MD %D
1.i-DICILOROETHYLENE N D ND ND0
ThANS-1 ,l-DICHLOIROETHYLENE NO ND -ND
DICHLORAMtETWf~E 6Mt~ 6.5E 6 3B~
1,*2-DTCHLOROFROPANE N D ND N D

Hat: Detected92



EIN IEERLIAG-CLENCE IINC. PAGE '

10/ t 9/8 8I

I ,ININALYSIS REPORT FOR WORK ORDER NLJIiER 854

T DfNGB2-11138-SS1 DAIIlG 2--IIt,38-SS2 DA1GB2--tiW3 "1--3 S4
TEST COMPOUND 8808-1877 081878 88081879

-3-0IC-ILOROPROPYLEIIE 1ND ND

J-I , I, 2 ,_2.-TETRAC1-L0ROETII ''E NID hD ND
1,1,1,2-TETRACHLOROETHRNE ND ND ND
TETRACHL 0 R 0ETHYLEIqE ND lD NI)
I, , I-TRTCHLOROETHANE INID qD NIl)
I, I , 2-TR-ICH L ORO ETH -IIIE N\D ,N1D N\IDtTRICHLOROETHYLENE ND iND ND
TR I CI L 0 R 0 FNL I0 P OM E T)H A II E III D l\ D l1)
TRTC1ILOROF'ROPANE N\1ID ND ND
VUINYL CHLORIDE ND ND NO

N

I

I
I

I

I

I

f-No - .-t .t .., 993



L NGINEERIN(-SCIENCE 11. PAGF

RNALflYSIS REPORT

WORK ORDER HUMER
106 NUMBER : E'OO00000440O APPROVED BY ....
WORK ORDER DATE : 0O,35 /8 Lab Supervisor

REPORT DATAQ CLIENT DP!'A:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DUIUTI ANGB ( 1:14)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37803 OPn RIDGE, TH 37830
BILL HAYDEN

I OF REPORT COPIES- I

CONTRACT / PO 4 OROOl
CONTACT BILL HAYDEN

615)-481-3920

foSK: 4. UNITS: uq/K,. GROUP 8020

DANGE',2-MW.--SS1 FAtII ,3-M&W,-SS2 fAIHIGB2-MW3S-SS.

TFST OML'OUND P800877 ;8081878 0809187P

rn EN Z E NE ND ND ND
CIHLOROEEN/ZENE ND ND ND
1,2-DICHLOROBENZENE ND ND HD
J .3-DICHLOROBENZENE ND ND ND
1 4-DICHLOROBEOZENE INID ND I41)
ETHYL EENZENE ND ND ND
TOLIUENE 12 8121" 105
XYL ENES ND D D

__- Not Det"ctedJ 994



E1NGINEERING SCIENCE page I of S
Priority Pollutant Analysis
Base Neutrals - SW 8270

fMatriN: Soil

Date Received: August IS, 1988 Work Order: 854
Date Reported: October 7, 1988 Job Number: OROCA

FOR: ES:Oak Ridge/Duluth ANGB AiTTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 7'830

Lab Number: 88081877 88081878
Sample No.: DANGB2-M'W38-SSl DANGB2-i1W8-SSI2
Date Sampled: 8-13-88 8-13-89
Tine Sampled: 09:10 09:10
Date Extracted: 8-19-88 8-19-88
Date Analyzed: 8-30-88 8-30-88
Percent Moisture: 13 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg us/[,g

S, 3-Dichlorobenzene 330 NO NO
1 ,4-Dichlorobenzene 330 ND NO
Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
S,2-Dichlorobenzene 330 ND ND
N-Niirosodimethylamine 330 ND NO
Bis(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 NO ND
Hexachiorobutadiene 330 NO ND
I ,2 ,4-Trichlorobenzene 330 NO NO
Nitrobenzere 330 NO ND
Isophorone 330 NO ND
Naphthalene 330 ND N4D
Bis(2-chloroethoxy)methane 330 NO NO
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 NO ND
Acenaphthylene 330 NO ND
Acenapht4hene30NDD

Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 N! 1ND
Fluorene 330 NO NO
f,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamina 330 ND ND
Hex<achlorobenzene 33') N4D ND



Priority Pollutant Analysis page 2 of 5

Base Neutrals - SW 8270
Matrix: Soil

(continued)

Date Received: August 15, 1988 Work Order: 854

Date Reported: October 7, 1988 Job Number: OROOI

FOR: ES:Oal. Ridge/Duluth ANB ATTN: Mr. Bill Ha 'den

Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081877 88081878

Sample No.: DANGB2-NW38-SSI DANGB2-NW38-SS2

Date Sampled: 8-13-88 8-13-88

Time Sampled: 09:10 09:10

Date Extracted: 8-19-88 8-19-88

Date Analyzed: 8-30-88 8-30-88
Percent Moisture: 13 II

Uompound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/lg

Phenanthrene 330 NO ND

Anthracene 330 l"D ND

Dibutyl phihalate 330 ND ND
Fluoranthene 330 NO ND

4-Chlorophenyl phenyl ether 330 ND ND

Pyrene 330 ND ND

Butyl Benzyl phthalate 330 ND ND

Bis(2-ethylhexyl) phihalate 330 ND ND
Chrysene 330 ND ND

4-Bromophenyl phenyl ether 330 NO ND

Benzo(a)anthracene 330 ND ND

Di-n-octylphthalate 330 ND ND
Ben:o(b)fluoranthene 330 ND ND
Benzo(L[)fluoranthene 330 ND ND
Benzidine 2000 ND ND

3,3'-Dichlorobenzidine 660 ND ND

Benzo(a)pyrene 330 NO NO
Indeno(1,2,3-cd)pyrene 330 NO ND
Oibenzo(a,h)anthracene 330 ND NO
Benzo(ghi)perylene 330 ND NO
Benzyl Alcohol 660 NO NO

9£6



Priority Pollutant Analysu-s Page 3 of S
Base Neutrals - SW 8270

Matrix: Soil
(contianued)

Date Received: August IS-, 1968 Work Order: 854
Date Reported: Oct-ober 7, 1988 Job Number: DR001

For: ES:Qak Ridge/Duluth ANGB AiTTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

u Oak Ridge, TN 37830

Lab Number: 88081877 88081878
Sample No..: DANGB2MW38-SSI DANGB2-MW38-SS2
Date Sampled: 8-13-88 8-13-88
Time Sampled: 09:10 09:_10
Date Extracted: 8-19-88 8-19-88
Date Analy-Zed: 8-30-88 8-30-88
Percent Moisture: 13 11

Compound Detecti-on Analytical Resul-ts
Limits (dry weight)
uglkg ug/kg ug/1kg

Acetophenone -- 'NO ND
An ii ne -*ND ND
4-Aminobiphenyl -*ND ND
4-Chloroaniline 660 ND N4D
1-Chlot onaphthalene -*ND ND
Dibenzofuran 330 NO NO
p-Dimethylaminoazoben"-ene __X1 ND ND
7,12-Damethylhenz -(a)anthracene -1* D ND
a-,a-Dimieth j.- -net-hylamine -*ND ND
Diphenylarejc- - ND NO
1 ,2-Diphenylhyaraz-i .B ND NO
Ethyl1 met-hanesulronats N- ND 14D
3-Methylcholanthrene -*ND ND
Methyl methanesulfonate - ND ND
2-IMethylnart thalane 330 ND ND
1--Naphthylamine -*ND ND
2-Naphihylamine - ~ NO ND
2-Nitroaniline 1600 ND ND
3-Nitroani-line 1600 ND ND
4-Natroaniline 1600A ND ND
N-Nitroso-di-n-butylamine -*ND NO
N-Nitrosopaperidine -*NO ND
Pentdchloroben-Zene ND ND
Pent-achloronit-roben-Zene 1-40N ND
Phenacetin NU NU
2-Picoine -'ND ND
Pronamide -*ND NO
I ,2,4,5-Tetrachlorobenzene -- 'NO ND

*EPA has not yet determined detection limits for these compounds.

9'7-



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Natrix-: Soil

Date Received: August IS, 1988 Work Order: 854
Date Reported: October 7, 1988 Job Number: OROOI

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden

Address: 710 S. 11linois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081877 88081878
Sample No.: DANGB2-MW38-SSI DANGB2-MW38-SS2
Date Sampled: 8-13-88 8-!3-88
Time Sampled: 09:10 09:10
Date Extracted: 8-19-88 8-19-88
Date Analyzed: 8-30-88 8-30-88
Percent Mloisture: 13 it

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/an

Alpha-BHC -- * ND ND
Gamma-BHC -- ND ND
Beta-BHC 660 NO ND
Hep-tachlor 330 ND ND
Delta-BHC 500 ND ND
Atdrin 330 ND NO
Heptachlor epoxide 330 ND ND
Endosul-fan I -- * ND ND
Dieldrin 500 ND NO
4,4-'-DDE 1000 ND ND
Endr-n -- ND NO
Endosulfan I! -- ND NO
4,4'-DDD 500 ND ND
4,4'-DDT 830 ND NO
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- ND ND
Endrin Ketone -- * ND ND
Chlordane 2000 NO ND
Methoxychlor --* ND ND
Toxaphene 2000 NO ND
Aroclor-lO1I 2000 ND ND

Aroclor-1221 2000 ND NO
Arcclor-1232 2000 ND NO

Aroclor-1242 2000 ND NO

Aroclor-1248 2000 ND ND
Aroclor-1254 2000 NO ND
Aroclor-1260 2000 NO NO

* EPA has not yei determined detection lits for these compounds.
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Priority Pollutant Analysis page 5 of S

Acid Extractables -- SW 8270

llatrix: Soil

Date Received: August 15, 1988 Work Order: 854

Date Reported: October 7, 1988 Job Number: OROOI

FOR: ES:Oak Ridge/Duluth ANGS ATTN: fir. Bill Hayden

Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081877 88081878

Sample No.: DANGB2-MW38-SSI DANGB2-W38-SS2

Date Sampled: 8-13-88 8-13-88
Time Sampled: 09:10 09:10

Date Extracted: 8-19-88 8-19-88

Date Analyzed: 8-30-88 8-30-88

Percent Moisture: 13 1]

Compound Detection ANALYTICAL RESULTS

Limi-ts (dry weight)
ugi-kg ug/kg ug/kg

2-Chlorophenol 330 ND ND

2-Nitrophenol 330 ND NO

Phenol 330 NO ND

2,4-Dimethylphenol 330 ND ND

2,4-Dichlorophenol 330 NO NO

2,4,6-Trichlorophenol 330 ND ND

4-Chloro-3-methylphenol 660 NO NO

2,4-Dinitrophenol 1600 NO NO
2,6-Dichlorophenol -- * ND ND

2-Methyl-4,6-Dinitrophenol 1600 NO ND

Pentachlorophenol 1600 ND ND
4-Nitrophenol 1600 NO NO

Benzoic Acid 1600 ND NO

2-Methylphenol 330 ND NO
3- & 4-Methylphenol 330 NO ND

,3,4,6-TetrachNlorophenol -- * ND ND

2,4,5-Trichlorophenol 330 ND NO

~0_

Analyst Laboratory Supervisor

* EPA has not yet determi-ned detect-ion limits for these compounds.

B Compound was detected in thf blank-.

NOTE: Samples are discarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned
to client or disposed of at c-lient expense.



Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

ite Received: August 15, 1988 Work Order: 854
ite Reported: November 17, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Idress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ib Number: 88081879RE
imple No.: DANGB2-MW38-SS4
Ate Sampled: 8-13-88
.me Sampled: 09:40
ate Extracted: 10-18-88
ate Analyzed: 10-27-88
ircent Moisture: 10

)mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

-----------------------------------------------
,3-Dichlorobenzene 330 ND
,4-Dichliorobenzene 30N
:xachloroethane 330 ND
s(2-chloroethyl)ether 330 ND
,2-Dichlorobenzene 330 ND
-Nitrosodimethylamine 330 ND
Ls(2-chloroisopropyl)ether 330 ND
-Nitrosodi-n-propylamine 330 ND
axachlorobutadiene 330 ND
,2,4-Trichlorobenzene 330 ND
itrobenzene 330 ND
3ophorone 330 ND
aphthalene 330 ND
Ls(2-chloroethoxy)methane 330 ND
-Chloronaphthalene 330 ND
Bxachlorocyclopentadiene 330 ND
:enaphthylene 330 ND
7enaphthene 3-30 ND
methyl phthalate 330 ND
,6-Dinitrotoluene 330 ND
uorene 330 ND
,I-Dinitrotoluene 330 ND
Lethyl phthalate 330 ND
-Nitrosodiphenylamine 330 ND
xachlorobenzene 330 ND

ION0



Priority Pnllutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Iate Received: August 15, 1988 Work Order: 854
,ate Reported: November 17, 1988 Job Number: OR001

ROR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN' 37830

ab Number: 88081879RE
"ample No.: DANGB2-MW38-SS4
Date Sampled: 8-13-88
7ime Sampled: 09:40
'ate Extracted: 10-18-88
Date Analyzed: 10-27-88
Percent Moisture: 10

compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

Phenanthrene 330 ND
T'nthracene 330 ND
libutyl phthalate 330 ND
Fluoranthene 330 ND
4-Chlorophenyl phenyl ether 330 ND
yrene 330 ND

Lutyl Benzyl phthalate 330 ND
Bis(2-ethylhexyl) phthalate 330 ND
Shrysene 330 ND
-Bromophenyl phenyl ether 330 ND
Benzo(a)anthracene 330 ND
t'i-n-octylphthalate 330 ND
enzo(b)fluoranthene 330 ND

tenzo(k)fluoranthene 330 ND
Benzidine 2000 ND
1,3'-Dichlorobenzidine 660 ND
,-enzo(a)pyrene 330 ND
Indenof1,.2,3-cd)pyrene 3-30 ND
Fibenzo-(a,h)anthracene 330 ND
Senzo(ghi)perylene 330 ND
Benzyl Alcohol 660 ND

1001



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ite Received: August 15, 1988 Work Order: 854
ite Reported: November 17, 1988 Job Number: OR001

)r: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ib Number: 88081879RE
imple No.: DANGB2-MW38-SS4
ate Sampled: 8-13-88
Lme Sampled: 09:40
ite Extracted: 10-18-88
ate Analyzed: 10-27-88
rcent Moisture: 10

)mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

:etophenone -- ND
iiline -- ND
-Aminobiphenyl -- , ND
-Chloroaniline 660 ND
-Chloronaphthalene -- ND
Lbenzofuran 330 ND
-Dimethylaminoazobenzene -- ND
.12-Dimethylbenz-(a)anthracene --- ND
-,a-Dimethylphenethylamine -- , ND
iphenylamine -- , ND
.2-Diphenylhydrazine -- , ND
;hyl methanesulfonate -- * ND
-Methylcholanthrene -- , ND
ethyl methanesulfonate -- , ND
-Methylnaphthalene 330 ND
-Naphthylamine -- , ND
-Naphthylamine --. ND
-Nitroaniline 1600 ND
-Nitroaniline 1600 ND
-Nitroaniline 1600 ND

-Nitroso-di-n-butylamine -- , ND
-Nitrosopiperidine -- * ND
ntachlorobenzene -- , ND
9ntachloronitrobenzene --- ND
aenacetin -- * ND
-Picoline --- ND
:onamide -- ND

,2,4,5-Tetrachlorobenzene -- * ND

EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

ate Received: August 15, 1988 Work Order: 854
-ate Reported: November 17, 1988 Job Number: OR001

;OR-: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88081879RE
ample No.: DANGB2-MW38-SSI

Date Sampled: 8-13-88
Fime Sampled: 09:40
I ate Extracted: 10-18-88
Date Analyzed: 10-27-88
Percent Moisture: 10

,ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

Alpha-BHC --- ND
amma-BHC -- * ND
eta-BHC 660 ND

Heptachlor 330 ND
Delta-BHC 500 ND
idrin 330 ND

..eptachlor epoxide 330 ND
Endosulfan I -- , ND
ieldrin 500 ND
,4'-DDE 1000 ND

Endrin -- , ND
ndosulfan II -- , ND
14'-DDD 500 ND

&,-I'-DDT 830 ND
Endosulfan Sulfate 1000 ND
adrin aldehyde -- ND

Ladrin Ketone -- , ND
Chlordane 2000 ND
iethoxychlor -- * ND
toxaphene 2000 ND
Aroclor-1016 2000 ND
Aroclor-$-221 2000 ND
Iroclor-1232 2000 ND
roclor-2 42 2000 ND

Aroclor-1-248 2000 ND
1 roclor-1254 2000 ND
roclor-1260 2000 ND

EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

tte Received: August 15, 1988 Work Order: 854
tte Reported: November 17, 1988 Job Number: ORO1

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ldress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ib Number: 88081879RE
imple No.: DANGB2-MW38-SS4
ite Sampled: 8-13-88
-me Sampled: 09:40
ite Extracted: 10-18-88
ite Analyzed: 10-27-88
rcent Moisture: 10

,mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 330 ND
-Nitrophenol 3-30 ND
tenol 330 ND
,4-Dimethylphenol 330 ND
.4-Dichlorophenol 330 ND
. ,6-Trichlorophenol 330 ND
-Chloro-3-methylphenol 660 ND
,4-Dinitrophenol 1600 ND
.6-Dichlorophenol -- * ND
-Methyl-4,6-Dinitrophenol 1600 ND
ntachlorophenol 1600 ND
-Nitrophenol 1600 ND
nzoic Acid 1600 ND
-Methylphenol 330 ND
& 4-Methylphenol 330 ND
3,4-,6-Tetrachlorophenol -- , ND
4,5-Trichlorophenol 3-30 ND

Analvs-t rLaborat-ory Supervisor-

EPA has not yet determined detection limits for these compounds,

Compound was detected in the brlank.

)TE: Samples are discarded 30 days after results are reporttd unless
other Arrangements are made. Hazardous samples will be returned
to cli-ent or disposed of at client expen-e.

iP. 4
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j

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081877-88081879
WORK ORDER NO.: 854

These soil samples were received at the ES Berkeley Laboratory
on 8-15-88. They were received cold and intact.

1007
88-A1-DULUO179 1 CN-FRM02



Nae:;:~ :~~;~ ~AIF H EPA SAMP~LE NO.

S 2IVOLATIL GYISALSS DAT SKE
1E'ATIVLY IDENTFIED CODMPOUNDS

L__b N_--_e ______-- ___ Contract:__ _

Lab Code: .Case No. : SAS No. :SDG No. :

Matrix: ¢soil/water)_,Soll Lab Sample ID: M81U746-17vej77/

Sample vt/vol: O (g/mL) C ,I Lab File ID: OO9I

Level: (low/red) )ow Date Received:

t Moisture: not dec. dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) 5 -A'0 Date Analyzed: 0/_ __/_

GPC Cleanup: (Y/N)4 pH: Dilution Factor: /

CONCENTRATION UNITS:/ .

Number TICs found: ZPLO (ug/L or ug/Kg) 9
I ..

CAS N1J-MBER COHPOUND NAXE -- RT I EST. CONC.. I Q

2 . I I ,____
3. ___,3"_'

4. !__ _ _ _ __ . I_ __

6. i -t":., , _ _!_

7. CA I . I
S . __ _ _ _ _ _I_ _ _ _ __ _ _ _ _ _ _ _ _ y I igOO 0 _ _

9. _ I I I !JtCL I /i / o
10. ___ _ V I 7 I 2-c_
!!1 . - )3- I- 4 c'-.,i 'z.,.xo ,, cL.Jc ,: /?> I dyI __ _

I !2. ET-;l~d- I _ , (',CJ . '79 , ip-o_ _

I 14. __ _ _ _ _ _.__ _ _ _ _ _ _ _ __ _ _ _ _ _ o 1 4-1"__,_o11 . ; -7, 5--_

116. t C I,5- , o_

I 17. __ _ _ _ _ _ _.__ __ _ _ _ _ _ I ;2z-1 I , i I __

i19 . 3 0, ___ _ l1 1

I 20. __ _ _ _ _ _I1 ;?zI I._ _ __ _ __ _I _ _

16 . :-, -

122. __ I_
I 2.3. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _

124. __ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _ __I_

26. __ _ _ _ _I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I 27. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _ _ _I128 . I__ _ _

2 . ___

FOR'i I SV-TIC 1/87 Rev.

2-1.8



1F EPA SAJ.PLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I - - I

Lab N&--e:_______ _ __A_ Contract: _ _ _ -_5_ 1

Lab Cc>!e: .Case No.: SAS No.: SDG No.:

Matrix: (soil/water) 50, j Lab Sample ID: 890 I677

Sample wt/vol: 30 (g/mL) Lab File ID: iSP5J

Level: (low/med) )oW Date Received: ?' f/

% Moisture: not dec. 1j3 dec. Date Etracted:../J 4 ..

Extraction: (SepF/Cont/Sonc) 5oMc. Date Analyzed: . 0/I9

GPC Cleanup: (Y/N)J pH: Dilution Factor: /

CONCENTRATION UNITS:
Number TICs found: (. (ug/L or ug/Kg)

CAS NUMBER jCOMPOUND NYJK I RT IEST. CONC. I Q

1 2. 347 --- 1-~-- - 1I. 3. ') I 4o 1 8I

4. ( _ 35 7-
5. _ __ _;__ >o I_
6. _I C 0 2O, I_ _

I 6. __ _ _ _ __ _ t I , _,_____

I -7. _ _ _ _ _ _ _I(I VI II
17.

1 10. RIJ tSI)-lc-~--t~~ 3~ 4'1 4-1 0-t I__

13.
149.

21.
17.

20-.
21-.
225.

26.
27. 1 _ _

28.
29.
30.

FORM I SV-TIC 1/87 Rev.
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Y

IF EPA SAMPLE NO.
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET

TDETATIVELY IDENTIFIED COMPOUNDS f2.67. - I

Lab N i i-tar)Y Contract:_ _

Lab Code: _Case No.: _ SAS No.: SDG No.:

Matrix: (soil/water) 50o;I Lab Sample ID: 8sg _7

Sample wt/vol: 30 (g/mL) Lab File ID: __ ,e-

Level: (low/ned) )oW Date Received: g '/__

M Moisture: not dec. R k dec. _Date Extracted: 0 /0

Extraction: (SepF/Cont/Sonc) 5 i Date Analyzed: /sc 5/F

GPC Cleanup: (Y/N)_ pH: Dilution Factor: /

CONCENTRATION UNITS:
Number TICs found: (ug/L or ug/Kgcy) A )__

IIiII I
CAS hVMB1BER COMPOUN~D NA1M RT I EST. CONC. I Q I==- -- --- ' " ' I -=- =
2. ... _ - ! 7
3./ _,_13 "

4. _. . _ _,,_,I _ _

5. ,._,'_ c I "2 I .I
7. _,_7- I /-r I,

8. J 1 3P I I_
9. V I- ;', ;2Z

I10. 5E'/2-- cL.;-bc . . 'd I 40II 1. I jrcw- ,.___. I7 67, I __

12. 44'7-,,- o, ,d.
I 13. __ __ _ __ _ - .-- .-. I I'o2, ___ ___- __,_ __

14. I_ _ _ __ _ _ _ __ _ _ _ _ "zl SZ . O~-VI_ _

15. _ . I .,-..?,¢ _ tFf, I-_
16.

I 17. _

I is. __ _ __ _ _ i, __ _ _ _ _ _ _ _ _ _ _ _ __9.2L . 4 _ _

19. I
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30-.

FORM I SV-TIC 1/87 Rev.

12 . __ _ __I _ __ __ _ __ __ _ __ _ __ ___1I__



EPA SAMPLE NO.I ~ ~ ~ sIVOLATILU ORC.A}(CS ANALYSIS DATA SaEET _______

lTh-'7ATIVELY IDENTIIE CO UPOUHDS
I I F!-

L.%b NXze: t- rZc~-,'-k~O :&Liehea- Contrzct.:_____ ~

I'lb Co~ ______ e C--ie RZo.: NSS ~ : ___ SJG No.: _ _

:-:ari> (sol/:L), T.b Sao2e !D: 88034b934- 31879 g4IO

Sample v-t/Vol: 3 (g/--L) Q ., Ltb File ID: J',f2 63

~.cel (2ow/= e) lo w Dzte Rezeive,-d: -

~ ~~se:no~t dec._ __ dec._ __ Date E~r---ted: (c, 1 0

-. ~ I =n::.Cor t'./Szn=) Date Znlvzecd: -O'K7/-~'

I .

2* p

-~~~ 0--c--~

0. _ __ .3_ __ _ __ _ _ __ __ _____ q __ 'I--1

_ _ _ _ F_ _ _ _ _ _ _ _ ._ _ _ _ _

20._ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ ' 3 I________
21.__ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 __ _

2 3 . I~JiS~~'2 I Q I 1oI
24 5. I~I ~~ ~ ~ I
25. _______I__ _ _ _ _ _ _ _ _ _ _ __ _ _ _l ~ 2~
267. ________ g~cI___

27S. L .J /Sz__ _

28~.__ _ _ _ _II 7 O - I_ _

29:. '/03ha T 1I 1I l2 ±.. ___I

I .. -. i~I ~ I fC)_ _

I ~~~~FR I.2 __ _ _ __ _I..-T__ _ _IC 1/8 Rev. _



iF EPA SAX ?LE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I i3 -

Lab Na~e:_ yl C t:!- r , via. Contract:_____ ____ ,_

Lab Code: ,Case No.-: SAS No.: SDG No.:

Matrix: (&oil/iater)5__/ Lab Sam le ID: ____________

Sample wt/vol: . _, (g/mL),_ Lab File ID: _________/_-

Level: (low/ned) ) Date Received: (?11/00 ~

M Moisture: not dec-. 'K' dec._ Date Extracted: 10

Extraction: (SepF/Cont/Sonc) $5OIC. Date Analyzed: I o /7
/ ,

GPC Cleanup: (Y/N)__ pH: Dilution Factor: /

CONCENTRATION UNITS:.
Number TICs found: q CONCENTrATIONg

I j * I I
CAS NUMBER i COMPOUND NAKE I RT EST. CONC. Q I

I -- I '  '/c/ . .. --- ----=
2. - I .So9 __ ___. __ _ _ 1

I 6. __ _ _ __ _ II Z .  i'-___,_--

14 - __ __ __ _I "f <,< i,oV
12.

I . I
I 4. 1 I I r

I ;c 1.6.~k I ;e _

: a. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _18.c

19.

20.
213.

1 3.

115. ___ I ___________II____ _

16. I _

127.

1,9. _ I
20. I. I

12 .O__ __ _ _ __ __ _V-T__ _ _C 1/___7 Rev.

022..
I23.__ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

129. ____ _ __ _ _ _ _ _ _ _ _ __ _ _I _I

FORM I SV-TIC 1/87 -Rev.
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I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 86081877-88081879

Samples No.: 88081883-88081890
Samples No.: 88081938-88081942
Samples No.: 88082000-88082002

The results obtained for the laboratory control sample (LCS)

analyzed with these samples for the analytes Cadmium, Chromium, and
Barium exceeded the recommended EPA recoveries. All data associated
with this batch was closely inspected and no analytical nroblems were

found. The initial and continuing calibration verification standards
and blanks and precision and accuracy recoveries were within acceptable
limits with the following exceptions:

Cadmium spike recoveries and precision exceeded acceptable limits.
The spike sample was followed by an analytical spike as required by

-oratory standard operating procedure. The results of the analytical
<e recovery for Cadmium were within acceptable ranges.

88-Al-DULUo176 1 i0 13 CN-FRM01
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPOPT NO.: BNA-S-0029-88

Analysis of duplicate matrix spike sample for this batch showed
one recovery below the EPA limits. A pair of spiked blanks were
analyzed and the results showed the laboratory to be in control.
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SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: OY-I .

3lient: Lab File ID: -c.-,3
*ttn: Matrix: 6o, )
-Nddress: Level (low/med):

Date Analyzed: /c " ' '

Time Analyzed: I
Instrument ID:
Date Reported:

Project:

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis

Z '- - I /6o3/ ' r sot; I ---

I /I 5c)
'AV,~ Vk~-S I C219 I i

I I I,
II I '

Ii I
I I I
-I I I i

I I I
-I I I
I I I
I I I
I I I ...
I I I
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i GUMS TU1111". AND[ 1RSS CAL}BIOII7101

Oecaflu r tr"'e.r. r ,tioephine *. TP)

Case No. 0-76 Con:.act,:. [IG SCI(9,?;88) Contract io. 99-99-99

Instrument 10 j91 Date / Time 9/14/88 10:52

Lab ID >10914::D1 Data Releaze flut-iorized By• : D , /

, t/z I011 ll UNi-.' CE CRITERIA I %RELfiTIVE fiBUH0I 1CE

51 30.0 - 6.0% of mass 17, 47.49 Or,
I68 less thaih 2.0% of mass t: .0.00 OK (0.00) KI!
69 mass 69 ra!ative abundane 57.60
70 less then 2.0% of moass 6- 0.00 OK (0.00) vil
127 40.0- 60.0% of mass 198 40.69 OK
197 less that. 1.0% of mass 19B I 0.00 OK
198 base peal, 100% relativE 6bund-ance • 100.00 OK
199 5.0 - 9.(- of mass 198 6.93 OK
275 10.0 - 3(.0% of toass I9 ' 21.73 OK
365 greater z, ar 1.00% of :,"-CE : 2.24 OK,
441 present, out less than r'ss 4-3 13.00 OK "

442 greater than 40.0% of ma .s 1,13 95.64 OK

1443 17.0 - 23.01' of moass 442 I 19.07 OK (19.94) 12
I I"fyJ Yi

THIS PERFORMANHCE 1tUE APPLIES TO TiHE 1 - Value in parenthesis is % mass 69.
FOLLOINtG SAIMPLES, 8LINKS ANID STWi2ARDS. 12 - Value in parenthesis is % mas. 442.

,miSArPLE 10 _ _L :) I[ieOF AhALYSIS l.TIME OF AiLYSI qtI
Igs-rg b cg i---;o I c".I Iq.7 -I
S S7T2Lp'1) 0 __________ ___I ( S8

I -¢S'Tr e, ( °I I I _ _ F _ S7 1I S~grvho 7-.,I &'o .9J .. j _I (7 ; S-
5--5TDJO0 s o _ 0 _ i&.(o

l _C' -' -D 0 I Oq1 7

I .Src li~ I__ ___I i1"I I68_ I _.. 5_

~i3I( 0 0 -gL4j so4L _ I Ia~
I &O! / ______ Y3'- I

~gtg'0 00s ,.o( 0  0-i-0 I 53

_ _ _ _ _ I,_ _ _ _ _ _ I,_ _ _ _ _ _ _ _ I

f ORM V 7185
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File >T1914 50 ng DFTPP Scan 254
Bpk Ab 100. SUB NRH 5.14 min.

10 12? O Q 320 360 400 440

198

100 442 .100

80 80

69 70

60 :60

5 050
127
/

40 110 255 404
06 275

r 20

I2: 365 40 10

0111. _- F-L.L 1. 0.< ,

SO 120 160 20 240 280 320 360 400 440

File: >11914 !'can : 254 Rein. time: 5.14
(
;/ 2 In t. M/Z l t. Miz l t . c/z Int , -n/z Int.

50.00 14.871 100.05 .520 146.95 1.248 190.80 .458 253.90 .520
51.00 53.806 00.95 .666 147.95-..-1.893 191.10 .395 255.00 J3.?-2
52,10 2.849 !02.95 1,082 49.05 .853'192.10 1,040 256.00 -3.385
53.10 .062 04.05 1.102 151.15 811 194.00 .603 257.90 1.809
56.10 1.851 105,05 1.373 153.05 1.123 196.00 3,390 258.90 ,603

57.10 3.681 106.15 .437 i53,25 .666 198,00 100.000 265.00 .728
59.10 .811 107.05 11,710 155.05 1.414 199.00 6.448 273.00 1.394
60.5 .291 108.05 2.:63 155.95 1.186 201.50 .395 274.00 3.785
62.?5 1.851 110.05 30.304 156.85 .187-202.80 .35a 275.00 20.?23
65.05 .790 111.05 4.139 157.05 .562 204.10 2.329 276.00 2.225
65.85 .312 112.05 .749 156.05 .374 205.00 4.264 276.90 1.373
69.05 67.388 113.05 .458 160.15 .541 206.10 18.136 296.05 5.449
70.15 .333 115.8 .813 161.05 .624 207.10 2.974 296.?5 .853
71.15 .936 117.05 ; ;f 161.95 .458 208.00 .894 303.05 .686
73.05 .062 118.05 .?M 1I6.95 .894 210.00 .520 315.05 .749
74.05 4.097 122.05 1.019 166.05 .832 210.70 .707 315,95 .354

7-5. 0 1 7.4.17 12 2 .925 1 j10 106, 25 .653-211.00 .790 32-3.05 1.91/
76.15 2.080 124.05 1.082 166.95 4.929 211.70 .478 324.05 .166
77.05 46.631 125.05 .104 117.95 2.059 216.10 .728 334.05 1.123
78.05 3.286 127.05 41.202 168.95 .562 217.00 4.971 351.95 .832
79.05 2.392 128.05 3.69 170.65 .520 221.00 7.800 353.95 .707
80.05 2.579 129.05 17.814 171.15 .749 223.00 1.144 364.95 1.89

95 2.662 1-30.05 1.414 171,95 .832 224.00 10.691 371.5 1.331
.15 .479 130,95 .660' 172.65 .333 225.00 2.995 402.75 .603

83.05 .70? 132.15 54, 173.05 .541- 227.00 3.806 420.90 .374 1028
85.05 .707 1-3.0 .150 173.95 .728 220.90 .978 421.70 .270
85.85 .333 134.05 .936 17C,05 1.165 240.90 .520 422.00 .250



Initial Calibration Data

HSL Compound-

Caze Nc: ]nstrument I:

otractor: ' , , - Calibration Date: 0//88

Contract Ho: q "F°;

ninimum RF for SPCC is Hayimu . RSO for CCC is X

Laloratory 10: >SO041 0 036 )SO037 >S0038 >SO039 >S0040
RF RF RF RF RF RF RF

Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF X RSD CCC SPCC

ii-Nitroso-Dimethylamine 1.09721 1.14017 1.15119 1.11240 1.10427 1,08633 .440 1.11526 2.269
2-Fluorophenol 96261 1.33635 1.11775 1.00958 .94622 .87893 - .689 1.04191 15.800
bis(2-Chloroethyl)ether 1.50310 1.487?9 1.44982 1.46095 1.44478 1.37708 .?44 1.45395 3.01?
Phenol 1,43064 2.02718 1.71411 1.51869 1.42260 1,35564 .928 1.57814 16.008
Phenol-d5 1.34706 1.7i894 1.52151 1.48256 1.37793 1,23283 .924 1.44681 11,623
Aniline 1.78870 1.18980 1,29112 .?7782 1.26694 1.27156 - .921 1.29766 20,583
2-Chlorophenol 1.21266 1.4429 1.34093 1.31601 1.26084 1.15274 - .951 1,29000 8.014
1,3-Dichlorobenzene 1.60163 1.51366 1.39594 1.27256 1.18112 1.05726 - .982 1.33703 15.380
1,4-Dichioroberizene 1.55181 1.46601 1.33053 1..19043 1.0?88" .36280 - 1.005 1.26809 17.721
Benzyl Chloride - - - - - - - - -

Benzyl Alcollol - .26381 .48958 .4853? .45063 .57274 - 1.061 .45243 25.327
1,2-Dichlorobenzene 1.57004 1.46547 1.34430 1.13650 1.05162 1.04638 - 1.056 1.26918 17.609
2-flethylpher;ol .73499 1.42258 1.29968 1.15623 1,03700 .81430 - 1.092 1.07746 25.003
3-&-4-hethylphenol .91642 1.26447 1.153?4 .92319 .88652 .86615 - 1.143 1.00178 16.542 (Coic2
is(2-chloroisopropyl)Ether 3.41760 3.19343 3.21422 3.28284 3.20717 2.99133 - 1.098 3.21777 4,310

H-Hitroso-Di-n-Propylamine 1.31403 1.19059 1,18288 1,24608 1.20172 1.08468 - 1.151 1.20333 6.301
Hexachloroethane .69852 .67071 .58254 .46303 .43481 36153 - 1.146 .53519 25,445
Dibroochloropropane - - - - - - - - - -

hitrobenzene .51131 .49266 .48057 .46463 .47521 .45509 - .848 ,47M91 4.189
Hitrobenzene-di .41027 ,42595 .41646 .41142 .42568 .40672 - .843 .41608 1.961
2-Hitrophenol .21462 .23947 .22776 .21945 .21686 .19619 - .918 .21906 6.585
Isophorone .96480 .97932 .89556 .84665 .94751 .85015 - .904 .91400 6.365
bis(2-ChloroethoxV)methane .58779 .57811 .55405 .53349 .49376 .43216 - .960 .52989 11.046
2,4-Oimethylphenol .16877 .30193 .24541 .21338 .17752 .25460 - .939 .22693 22.242
Benzoic Acid .22630 .27445 .28300 .29962 .17611 .18709 - .984 .24110 21.674
2,4-Dichlorophenol .23367 .31254 .29333 .24871 .21789 .17388 - .977 .24667 20.525 v
1,2,4-Irichlorobenzene .36693 .36487 .33698 .303 1 .3054 .27919 - .991 32622 10.974
haphthalene 1.03622 .97506 .88510 .78213 .78000 .66573 - 1.005 .85404 16.133
4-Chloroaniline .45923 .43277 .43753 .41298 .42782 .41741 - 1.025 .43129 3.826
Nexachlorobutadiene .22575 .21297 .1800 .18278 .17787 .15969 - 1.051 -.19284 12.573

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RI Std/RT Istd)

RF - Average Response Factor

RSD - Percent Relative Standard Deviation

CCC - Calibration Check Compounds (') SPCC System Performance Check CoApounds ('')

Form VI Page I of 4
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Initial Calibration Dea'
IISL Compounds

Case No: Instrument ID:-- - - - - - - - -------... .. . .. ... .-- -- ------------

Lonrfactor: re 6P1 .5cir. Calibration Date: OP/A-/88

Contract Ho:

minimum RF for SPCC is maximum Z RSO for CCC is X

Laboratory 10: >SO041 >S0036 >S0037 >S0038 >SO039 >0040
RF RF RF RF RF RF RF

Compound 10.00 25.00 40.00 . 60.00 80.00 120.00 160.00 RRT RF X RSO CCC SPCC
------------------------- ---- ----- ------- ------- ------- ------- ------- ------- --- ----
4-Chloro-3-Methylpheno] .17877 .38840 .32062, 2173 .2802? .26956 - 1.152 .28823 23.700
2-Methylnaphthalene .57617 .54761 .5063n 46982 .46008 .42357 - 1.168 .497127 11.521
Hexachlorocyclopentadiene .21015 .23450 .39665 .40273 .36621 .30066 - .860 .31998 25.099 ',

2,4,6-Irichlorophenoi .28824 .41?96 .38130 .35667 .31"039 .,27886 - .875 .34057 16.221 1
2,4,5-Trichlorophenol .25201 .54760 .35818 -'7836 .35615 .33777 - .881 .37168 26.053
2-Fluorobiphenyl 1.15651 i,12297 1.08613 1,05631 .96304 80874 - .889 1.03228 12.398
2-Chloronaphthalene 1.23233 1.18816 1.16133 1,12293 1.0385 .86102 - .902 1.1007? 12,215
2-Hitroaniline .57638 .61414 .63914 .61560 .65575 .59883 - .928 .62664 5.910
Oimethylphthalate 1.40654 1.43036 1.43776 1,37354 1.22974 .92600 - .969 1,30066 15.282
2,6-Dinitrotoluene .34455 .39646 .40669 .40935 .37643 .32497 - ,80 .37641 9.252
Acenaphthylene L.90766 [,83492 1.80814 1.62874 1.42821 1.01731 - .973 1.60416 20317
3-Mitroaniline .69204 .66138 .64280 .68350 .69438 .59170 - 1.000 .66097 5.944
2,4-Dinitrophenol .07940 .20164 .22324 .25613 .25296 .24266 - 1,018 .20934 31.930
Acenaphthene 1.23187 1.13624 1.12539 1.04075 95489 .72102 - 1.006 1.03503 17.402 '

iberzofuran 1.64017 1.57918 1,55711 1,48443 1.36954 .7910 - 1.033 1.40372 22.352
2,4-Oinitrotoluene .30407 .35058 .36624 .38295 .36718 .31591 - 1.045 .34782 8.989
4-litrophenol - 19463 .18087 .17532 .16046 .15061 - 1.038 ,17238 10.014
Fluorene 1.33517 1.13672 1,02280 .98061 .0061 74201 - 1.092 1.01979 19.885
Diethylphtlalate 1.42587 1,21608 1.14294 .99780 .83486 .52719 - 1,094 1,02412 30,749
4-Chlorophenyl-phenylether .66711 .63491 .60929 .52523 .41565 .23279 - 1.096 .51416 32.079
4-Ilitroaniline .45883 .50651 .55403 .58603 .54654 .46008 - 1.110 .51880 10,138
2,4,6-Tribrooophenol .04558 .31239 .23229 .22985 .23320 .22561 - 1,138 .21315 41,504
1,2-Oiphenylhydrazine - - - - - - - - -

Alpha-BHC .. ...
Beta-11C . ...

Delta-IIC - - -- -- - -

Heptachor 7
Aldrin ....
H-fHitrosodiphenylaine .53792 .49006 .A4537 ,36272 .32256 .25466 - .895 .40222 26.702 4

RF - Response Factor (Subscript is amount in V3glL)

RRT - Average Relative Retention Time (RT Std/RT Istd)

RF - Average Response Factor

XRS0 - Percent- Relative Starndard Deuiation

CC - Calibration Check C-qmpounds (1) SPCC Sstem.-Performance Check- Compounds (")

Forp VI Page 2 of 4

1030



jInitial Calibration Data
IISL Compounds

Case No: Instrument 10:
-q --- ------

~ota~rCairto Dt:----------------------------- -------- c- ----------

Contract No:

Minimum RF for SPCC is Maximum X RSD for CCC is %

Laboratory ID: >S0041 >S0036 >S0037 >S0038 >S0039 S0040
RF RF RF RF RF RF RF

Compound 10.00 25.MQ 40.00 60.00 80.00 120.00 160.00 RRT RF Z RSD CCC SPCC

4,6-Dinitro-2-Methylphenol .09715 .17105 .16888 .16246 .14007 .08284 - .892 .13708 27.978
4-Bromophenyl-phenylether .25086 .24781 .23139 .21265 .20498 .18364 - .941 .2218 11.813
Hexachlorobenzene .36319 .35670 .33404 .31642 .30124 .27250 - .959 .32402 10.632
Pentachlorophenol - .24150 .17566 .15444 .14276 :15833 - .986 .17454 22.488
Phenanthrene 1.09844 1,02572 .90811 .83625 .80449 .72476 - 1.003 .89963 15.653
Anthracene 1.15796 1.05290 .98142 .88185 .83225 .9600 - 1.010 .93373 17,680
Oi-n-Butylphthalate 1.65111 1.5634? 1.43665 1.36509 1.27098 1,08968 - 1.097 1.39617 14.510
4,A'-Dibrotiobiphenyl 2.88010 2.18542 1.84075 1,55051 1.42970 1.18152 - 1.133 1.84467 33.301
Fluoranthene 1.28934 1.20163 1.08925 .98141 .95129 .84919 - 1.168 1.06035 15.551
Heptachlor Epoxide - - - - - - - - - -

Endosulfan I - -- "
4,4'-DDE ....
Oieldrin ....
rndrin . ...
S ,A'-DD - - - -

E n d o s u l f a n I I -....

Endrin AlIdehyde - -

4,4'-DDT -...

Indosulfan Sulfate - - -" - -

Dibutylchiorendate - - - - -

Benzidine .09574 .01312 .2365 .37616 .42338 .44602 - .870 .26516 68.114
Pyrenf 1.16995 1.12273 1.11248 1.13700 1.19038 1.21722 - .876 1.15829 3.550
Terpheiiyl-d14 .86612 .84217 .81872 .81960 .85250 .87854 - .896 .84627 2,876
Butylbenzylphthalate .77570 .73451 .72059 .73279 .76199 .77867 - .951 .75104 3,241
3,3'-Dichlorobenzidine .26109 .23864 .25979 .25600 .27690 .27426 - .9?9 .261-11 5293
Chrysene 1.23283 1.14161 1.1482? 1.15931 1.19899 1.10857 - 1.003 1.16493 3.800
benzo(a)Anthricene 1.10337 1.04367 1:05782 1,11203 1.18873 1,27134 - .997 1.12949 7,629
bis(7-Ethylhaxyl)Phthalate .?3894 .89977 .8839 B7318 .91035 .90624 - 1.015 .90208 2,534
Di-n octylphthalate 1.71015 1.62986 1.47254 1.44293 1.38592 1.21646 - .911 1.47631 11,929

Benzo(a)Pyrene 1.07415 1.,-1322 1,0641 J.08160 1.b4908 .96180 - 991 1.05746 4.868 ,

RF - -Response Factor (Subscr-ipt is aouit in-mg/L)

RRI - Auerage Relative Retention, Tize (RT Std/Rf Istd)

RF - Average Response- Factor

ZRSD - Percent Relative Standard Deviation

CCC - Calibration Check Compounds ( ) SPCC - System Perforoance Check Compounds (")

Form VI Page 3 of 4



Initial Calibration Data
HSI Compounds

Case ho: hnstrument 10:

LO1tfactor' - .Calibration Date, 09/.J//88

Contract ho: -

Minium RF for SPCC is Maximum X RSO for CCC is X

Laboratory ID: >50041 >S0036 )S0037 >S0038 >SO03 >50040 -

RF RF RF RF RF RF RF XS
Compound 10.00 25.00 40.00 60.00 80.00 120.00 160,00 RRT RF X RSD CCC SPCC

Benzo(b)Fluoranthene 1.17682 1.24405 1.15312 1.20517 1.27326 1.18575 - .948 1.20636 3.713
Indeno(1,2,3-cd)Pyrene .93493 1.09593 1.07384 1.16440 1.15783 1.05210 - 1.200 1.07984 7.7a1
Dibenzoa,hi)Rnthracene 1.10407 1.22240 i.17289 1.21766 1.19455 1.07234 - 1.209 1.163?9 5.3
genzo(k)Fluoranthiene 1.17607 1.13927 1,07062 .95982 .86588 -.74061 - .952 .99205 16.981
8enzc(g,i,,i)Perylerie .97472 1.15511 1.08345 1.10918 1.08238 .55921 - 1.260 .99401 22.244

TI

S Rspnnc actor (,,t-sn Is am.ou.t In mq/L

R - lverage Relative Retention Time (RT Std/RT Istd)

- Average Response Factor

XiSP - Percent Relative Standard Deviation

C..C - Calibration Check Compounds (,) SPCC - System Performance Check Copouwids ,,)

form VI Page 4 of 4 10-32



SEMIVOLATILE INTERNAL STANDARD AREA SUM1.LARY

Lab Name: ________l e__ _ ,e_ C-_ Contract:*______I
Lab Code: Case No.: SAS No.: _ _ovcto.:

Sample No. (Standard) :_57014  Date Analyzed:

Lab File ID (Standard): 9OO2'(V Time Analyzed: / ; 5

Instrument ID:

IIS4(PHN) I IS5(CRY) I IS.(PRY) I I
AREA # RT AREA #1 RT I AREA #1 RT

12 HOUR
I STD I~~E ____ d7W 1 f 7 1  V~7(,' W'N'

IUPPER g5- , 1  I
LIMIT_ _I 9I

ILOWER 3O 3 3i
-- --- - -=.-I .1I 19.-115_ ' I Y V

IEPA SAMPLEI
NO.

05-1

071 - ! !

08'1.091 ; I

__,_,___ i I'(Q~
z21 .c I____I Io4~~ Z7

051 __ _ _ _I _ _ _ _I _ __V - I 'I_ _ _

061 _ I I

07- _ __ _ _ _ __ _ _II_ _ i__ _ _ __ L_ _ _ _I _ _

08 i -I _____ _____ _____ I -_ ______ I______
10i _ _ _ _I __ _I _ __ I _ _ I __ _ _I._ _

201 I - -, I I

2! I I I I

IS4 (-PHN) =Phenanhrene-dl0 :". UPPER LIMIT =+ 100%
IS-5 (-CRY-) C Chrysen-e - di12 0-ao interna-i st-andard area-
-S6 (-PRY) =Pexy-lenfe-d!2 LOWER LIMI1T =-50%

of- internal standard area.

"Col~mn used to flag internal standard area values with an asteri-sk

page Of
-- FORM VIII SV-2 10/8(

14- _______________ _ ________ " _____0____ 1 _____________3___



I
SEMlS IUNII 6NHO 11SS CALIBRAIIOH

Decafluorotriphenylphosphine (O'IFPP)

Case Ho, 123156 Contractor Engineering Scien Contract Ho. 99999999

Instrument I0 II Date / Tine 8/30/88 12:17

Lab 10 4018304:1 Data Release fluthorized By: ~(j~ 1
ni/z ID IO UHORICE CRIIERIA IRELAIIUE RIUNOCEC1

51 30.0 - 60.X of nass 198 5532 K
68 less than 2.01 of mass 69 0.00 OK ( 0.00)11
69 1 mass 69 relpl- , undance 70,21
70 less than 2,,'. r 3ss 69 0-100 0K ( O.O) 11

1127 io.O - 60, 1 1 ss 198 42.0S-OK
197 less than .t. ' a 3as 198 0.O0:OK
198 1 base peak, l0u; r'lative abundance I 10.00 OK
199 SO - 9,0 of nass 198 6,00-OK
275 110.0 --30.01-of mass 198 21.36 OK

1 365 greater than 1.OO of-mass 198 2.02-OK
fill present, but less -than nass-3 9.38 OK
2 greater-than 40OX of mass 198 i 66.57OK
I3 1 17.0 - 23,01 of nass-12 13.52 OK (20,31) 12

THIS PERFORMIANCE UHE APPLIES O HE 11 -Value in parenthesis- is i ass 69.
rOLLOUIHG SMPLES, BLRHKS-fiND SIAORRDS. -12 - Ualue-in parenthesis is-Tnass 12.

I SR1PLC -10._ -1 0 Oill 0_.ILYSISI InEOF.AKALYSIS_,
150 D11ff FOR IUMI_)1830_ __ 8130/88 12:17
i 5,,tIAP-J:I S53 q : I______-__-_Ii

rdc.o ;I Q :sHo + . 1I '

I- '7o"0-6 I E'S~i i . I".5I ~ I '"-v-" ededl
:j90So-10. , -vs> ess Il wee .ect.,

_______I S--H1I I .,I r~~j

- I I

I I I I
___________I -_ , I -

,FODin-U 7/85r_ 1034 _



Fl.~ '1¢:-:. 50NG DFTPP rOR TUNE Scan 354
epI Ab 100 HRII 4.8 bin.

19810 .1 100

-90

442:
70 " -70

6t 60
5 2:55 0

50'7 a.:7 to

4 '00

3 $0
275

let

19

0* .. . , ,L, * . ,... I, i : ......

50 100 150 2:00 2'50 300 350 400

rFile: )01839 Scan 1: 3si Rein. tine: 1.82

niz Inl. n!T Int. nlz Inl. n/z InL n/z ht.
........ ........ .... ..... ............. ------ --------..... ........

1.00 1.106 90.95 S.80 13-05 .632 189.20 .853 246,15 1,675
i.10 3.002 92.05 .916 131.95 1.833-191.10 .916 255.10 13.602
18.90 .790 92.95 5.166 135.95 632 191.95 .979-256.00 5.087
50.10 11.976 9 .15 .537 137J0 .853 193,15 1.106-25700 .695
51.10 55.321 96.05 1.169-111.10 2306 196.05 2,696 258.00 2,161
52.10 2.338 98,05 4.265 11200 1.074 198.05 100,O00 265.20 .916
55. 1.833 99.05 3.128-16.90 1,232 199.05 6.003-2:1.0 1.261
56.10 2.051 99.95 .379-18.00 1,959-203.05 1,071 271.10 3.128
57.00 S.81i-101.05 1.959 IS.IO .727 201,15 2.717 275.10 21.359
60.10 .790 102.95 .979 155.10 1.137 205.15 1.676-276,10 2.196
61.10 1.071 10735 1.295 156.10 1,896206,05 20,253277.20 1.580

62.10 .979 105.15 1.16915730 .379-207.15 5.276-278,10 ,M12
63.10 2.970 105.95 .661-161.00 1.390 208.15 1.122 285.10 .379
61.90 .916 107.05 12.351 161,80 .All 209.25 .695-296.20 1:929
6S.10 .916 108.15 2.118 161.90 .63221055 .918 303;05 .853
67.10 .142 110.0S 35.166 166.30 .885 215 85 .112-315.05 .569

to-10 70.205 1111.0I5 -UN6 16110 4.23 217:05 U.32 i331 .6i3
71.20 .758-111.95 .600168:00 1.261-218,05 1.011 33115 1.201

73:20 1.611 115.05 .537 171.90 .506 221,05 5.687 352.15 .316
71.0 3.760-116.15 1.185 171I0 .727 223.05 1.137-35i.05 .790
75.10 8.973 117.05 8.815175.20 1.611 221:05 11.913-365,10 2.022
76.10 2.275 lI8;OS 1.106 175.80 .727 225.15 I;927 372,30 .600
77.10 11:897 120.15 .All 177;00 :013 227.15 2.085 121.25 .661
78 20 2.875 122.15 1.011 179.10 2.970-220.9 1.03122.2 .?58
79.10 1.01123.05 1.,18180,20 1.896-231 95 .06 123.15 1,61 1035
80.10 23591 121.15 .853-181.00 .727-237.15 .632A-21.25 .916
81.20 3.918 127.05 12.051185:10 1.264-212:25 .506 141.15 9.381

82.20 1.169-128.15 3539-186.20 11.880 211.15 B.0ii 112.25 66.572



82.95 !.86i1291.5 .O,7S 8 187.20 2.7801-15.15 1.011 Mi3.25 13.S23
8.95 1.359 130.OS 1.864 187.80 .53? 2S.SS .632 '11I5 1.327
86.05 1.261 132.75 .600

1036
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Continuing-Calibration Check
lISt Compounds

case HO: Calibration Date: 08/30/688

Contractor: line: IN?1

Contract Ho: Laboratory 10: )[5539

Instrument 10: Initial Calibration Date: OP.'19/88

inimum Rr for SPCC is Miaximum X Diff for CCC is X

Compound Rr Rr 10if I CCC SPCC

HNi troso-Dinethylaine .9711? .99705 2.32
2-rluorophenol 1.130B3 1.181413 1.81
bis(2-Choroethyl~ether 1.31309 1.16662 13.11
Phenol 1.59618 1.39197 12.62
Pheno]-dls 1.389091I.41131 3.98
11niline 1.37721 1.0505 23.43
2-Chlorophenot 1.238721.30873 5.65
I ,3-Dichlorobentn 1.33891115210 OA?7
I,lHichlorobenzene 1.29251 1.0101 .-63
BenzVl Chloride -

Beozyl filcohol .7390 .50M1 32.15
1,2-Dichlorobenzene 1.23619 1.3?933 11.58
2-lethylphwnl 1.00862 1.06487 2.33
3-8-W~ehVlphenol 1.0613 1.07057 2.31 (Conc:5O00)
bis(2-chloroisopropVl)Ether I.6895?1A183 11.29
H-Hroso-Di-n-Propylanine 1.01091 .96818 1.23
Htxachloroethane .56081 .55713 .61
Dibromochloropropane- -

Hitrobenzene .46001 .M110 3.7
Hitrobenzene-dS .39509 .38998 1.29
2-Hiltrophinol .27M .21199 3.62
Isophorone .81761 ?769i1 5.90
bis(2-Chloroethoxy~nethane .1711 .1811 2.70

Z~iintlylheol.27958 .27385 2.05
Benzoic Rcid .21725 .25368 2.-60
2;1'Dichlorophenol .27916 .28930 3.52
1:,A-lrichlorobenzene .31217 .32756 1.93
Naphthalene .88333 .91061 3.09
i-Chloroaniline .39106 .38689 1.82
Rexachlorobutadien! .19193 .20378 6,1?
i-Chloro-3lihV)Phenol .32605 .32126 .5S
Z-flethyvlraphlbalene 351308 .50739 1.11

Pr - Response factor from daily standard-file-at 25;-OO-ng/1

Pr - PvrageResponse-Factor from-Initial Calibration foriv~l

X0jif - I Differenct-fron-original average or curve

CCC -Calibration Check Compounds (1) SPCC - Sysiem-Perfornance Check-Compounds (it)

rornUli Page I of 3 1 3



4
ContinuinQ Calibration Check

HSI Compounds

case o: Calibration Date: 08/30/88

Contractor: line: 12:17

Contract Ho: Laboratory 10: )ES539

Instrument 10: Initial Calibration Date: 08/119/88

Minznu RF for SPCC is iximnu X Diff for CCC is I

Conpound R R( ZOiff CCC SPCC

Hexachlorocyclopentadiene .41011 .2626 36.00 *
ZJ,6-lrichlorophenol .J3671 .1123S 5.58
2 ',S'-richlorophenol .3677 .4597S 32.58
2-fluorobiphenVl 1.07212 1.09927 2.50
2-Chloromphthalene 1.10710-.13020 2.09
2-Hitroaniline ,55901 .590S? 5.65
Dinethylpht alate 1.21132-1.31269 519
2;6-Dinitrotoluene .31339 .36666 17-00
Dcenaphthplene 4.57886 1.62002 2.61
3-Hifroanilinc .57118 .60677 5.62
Z,1"Dinitrophenol .15791 .13971 11.52
Rcenaphthene 1,085611.09089 j8 *
Oibenzofuran 1,36126 HB7629 0.2
2,-0ni (rotoluene 31710 .35793 3.12
1-"itrophenol .80161 .23189 71.07
FluorEne 1.12216 1.18781 582
Dietlhyphthalate 1.285991.12673 0-91
1-Clorophenyl-phenlther A725 ,55091 16.58
i-Kitroanilhne .26189 .36158 37.-63
2,;6-lrbronophenol . 21518 .25132 16.79
1,20phenylhvdrazine
Olpha-BHC
Beta-BH(

Oe!ta-OC-
Reptachlor . .
Rldrin .
H-HitrosodphtnJVianne .12219 .11191 5.3)
1,6-Dintro-ZlethyIphenol .13086 -
A-Bromophenyl-phenylether .21830 .2169 .83
Hexachlorobenzene .30780 .28711 6.?1
Pentachlorophencj .16736 ,16920 1.10
---------------- ----------------------- ----------- --- -

PT Response (actor from daily standard-file- at 25.00 ng/l

- fleragePResponse ractor-fro=Initial Calibration fornzUl

-Xiff - I0-iffertnce fron-crigina average-or curve

CCC ICaibration-Check-Copounds (m) SPCC - System Perfornance-Check Copounds (*,)

fornUll Page 2of 3 1039



Continuing Calibration Check
HSL Compounds

Case Ho: Calibration Date: 08/30/88
-.... ............ ..

Contractor: Tine: 12:17

Contract No: LaboratorylD: )[SS39

----------------............... 
.......

Instrunent 10: Initial Calibration-Date: 08/19/88

hlinimun PF for SPCC is fxinum I Oiff for CCC is X

Compound RC RC X0iff CCC SPCC
--- -- .. . . . . -- - -I' l- - -- - - - -- -.... ... ...... . . . . . . . . . . . . .

Phenanthrene .9160? .95518 .96
nlthracene .95S 1.00712 5,52

OI-n-Butylphthalate 1.SI1 1.53160 1.33
iA,-ibronobiphenyl 1.6?08 1.89056 13-11
fluoranthene .96211 1.0639? 1059 
Reptachlor [poxide - -
Cndosuifan I

Dieldrin
Cndrin -ii'-000 - -

Cndosulfan 1l
Endrin fRldehyde
4,'-001 

- -

Endosulfan Sulfate - -

Dibutylchlorendate
Benzidine .18071 .09187 19.16
Pyrene 1.48160 1.27667 11,01
lerphenvl-di 1.03862 .92351 11.08
Butvlbenzylphthlate 1.05779 .91911 13,11
3,340ichhorobenzidine .IS037 .21778 11.35
Chrysene 1.1312 I,.170 .1i
Denzo(O)Rnthracene 1.09291 1.09067 3.87
bis(2-thylhexl)Phthaiate 1.30762-1.12190 11.20
Di'n-octylphhalate 2.711982.?7301 1.15
Benzo(a)Pyrene 1032 1.01930 L 1.21
Benzo(b)fluoranthene 1.33931,2913 6.7
Indeno(1,2,3-cd)Pyrene .98188 .63101 35,63
Dibenzo(a,h)finthracene .88532 ,60971 31.138enzo(f.Wluoran(hene 1.08633 1.22997 13,22
Denzo(q,h;i)Perylene .981M1 .35570 63.88

-- - - - - - - - - - - -----. . ------- -- - -......... - ----...o ° . .. . .. .. .

RF - Response factor from daily stanhrd-(f -at 25,00-ng/L

Pf " Rverage-Pesponse-ractor fron-Intial Calibration-rorn-UI_

10iff - X0fference--fro-oiginal average or curve

CCC - alibration-Check npounds SPCC - Syst~ePerforance Chec Conpounds (-)

Forn-O11 Page 3of 3 1040



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUIMMARY

Lab Name: -b'cid ve. . I c0i1 e_ Contract:________

Lab Code: Case No.: SAS No.: __o_ flo. :

Sample No. (Standard) :_Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

IS4(PHN) I JIS5(CRY) I JIS4(PRY)
AREA # RT AREA # RT AREA #1 RT I

12 HOUR I
STD_ ______ __.__ -1 (9VI _.1_ 29&3/. 3 6&,36

UPPER
LIMIT_ 1 3-Y V___" I j/92&2-

LOWER
LIMIT_ - _ -/i___ s II -I-

IEPA SAMPLE
NO.

02 .1i 31331 V&~Yc -4 1?Y-4I -30,'~ Ye ___3_ j 3t.,,3~
031 S . 332(. I pa._3 _ I S _ _ G__2 g o. q- 2 32, I -,-, s
041 ,1,) I /SV;Ll(, 122 .,o 4 1 1-S 3b.8O I1130a *- 3G.h%2
051 !?_, ? !:-5Sq . 1 1 ),71 5 I 3o-9 __L/_(_ _(,a 1&.26
061 0 JN T)q 1$ I !S 9' 1 2?.33 1 5'3 V Y 3.9 1 -t,3 . L,.
071 l%/259-2 I D31Y .2".3Th- q< l __._ _ 1 13V2 I 2.

!o-- 1 !t -I1 ( 7051 Z -- ?& 2

12 1 I I !
"i9' ~&79 IiI1I2 IV 1 ~Ijj_~ I 3o9 i L2I

14'101 5 I i
121 _ _ _ _ _ __ _ _ _ I_ __! _ _ _ _ _I_ _ I : _ _ _ _ I __ __

201,

2o1 !__ _ _ _I_ _ _ _ __ _ _ _ _ _ I_ _ _ I !__ _ _ I_ _ _

IS4 (PHN-) = Phenan-.hre-ne'-dl0 UPPER LIMIT =+ 100%
IS5 (CRY) = Chrysene-di2 of internal standard area.
IS6 (PRY) = Pez-ylene-d!2 LOWER LIMIT = - 50%

of internal standard area.

Column used to f-"ag internal standard area values with an asterisk

p8g _ of FOR_ M VIII SV-2 0/8E

-2 , - ._ _ _ _ I ~ I . . . . . . . . . .. .



8B
SF141VOLATILE INTERNAL STANDARD AREA SUI{MARY

Lab Name: L - 5c. Contract: I

Lab Code: Case No.: SAS No.: ____ No.:

Sample No. (Standard): Date Analyzed:

Lab rile ID (Standard): Time Analyzed:

Instrument ID:_ _

IISl(DCB) I !1S2(NPT, I JIS3(ANT) I
APEA RT AREA # RT I AREA #- RT

12 HOUR L/
I STD_ L/g/c iW- /22 __

IUPPER I a

ILIMIT__- ____ 
3

I......................................

LOWER I 0/ 9
LIMIT__ So(

EPA SAMPLE I

02 Nc:. o3 I S I I I G- V. SI I!o y8
0- Io 1

051 , M C-G I I . YI :7.7-V I /-,a T I S 0-U .

07 1_o 2 1 . IS9q _ . _ o I w,.-L f /.2 1f 4l-1.
08 ,,I :,, &3 1 W003_I q1 9f 0IL, PSi l?.-

091 av/'' Y&31L S~ I~6 I jL)~yI.

o5J L i (6IL i L 30so J /a 2" 1 3-,,3 j . i-06 'a'fI ~b L2~ I /o~~/.2 ~ ~i

121i:o.7 o'/7 I 3 _ lo2/- I I~ ~~I

09'- i~ r i'& I I'1ff(Lo /a,: Ijs-

20iII

221_ I__ I
IS! (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100t Of
IS2 (NPT) = Naphthbalene-d8 internal standard area.!S3 (ANT) = Acenaphhene-d8 LOWER LIMIT = - 50% Of

internal standard area.

47 Column used to flag internal standard areavalues with an asterisk

page "of
FOP1_ VIII SV-_ 10/

10 42



m

6CA1S IUMHIG BHO 0SS U(LIBRAIIOH

ecafluorotriphinylphosphine (OIPP)

Case Ho. 12356 Contractor Engineering Scien Contract Ho, 99999999

Instrument ILl Date I line 8/30/88 12:17

Lab I )01830::D1 Data Release fluthorized OV: i'

z 108 U0808C CRIIERIB XIREIIIUE 8808008CC

Si 130.0 - 60.0X of rass 198 5 O.32'0K
68 1 less than 2.01 of nass 69 0.00 OK ( .00) 11
69 1ass 69 relative abundance 70.21
70 ' less than 2,01 ofass 69 0,000r (0,00) 11

12? :10.0 -60.01 of mss 198 2.0S OK
119? less than 1.01 of uiass 198 000 Or
198 base peak, ION relative abundance 100.00 or

1199 15.0 -9.01 of nass 198 6.00 OK
I275 110.0 -30.01 of rass 198 21,36 OK

:365 greater than 1.001 of nass 198 2.02 OK
W)l present, but less than nass 113 9.38 OK
WII greater than 0.0X of nass 198 66.57 OK
13 17.0 - 23.01 of nass 12 1352 OK (20.31) 12

IRIS PERFOIISHCE IuHE RPPLIES 10 IRE ii - Ua),e In parenthesis Is X mass 69.
rOLLWIRB SMPLES, BLAHKS AHO SIANOAROS. 12 -Ua.ue in parnthesis is I mass 12.

SIFLE 10 1 10_ 0.____ L -OFr.. LYSI S_1__IIN_O_ANALYSIS__
ISONS OFnI? [OR TU8I_ 10I830 8/30/88.___1_1:I7_____

-,/LAPWA S'3q :1 , IQ: "

1 0 I So.-01, I Fp S I I S IY5I1

1O I-o : ISN I l".SIOI q I o

WI SSP SSIq 9

10-43

I _________ __10______



r] i 1..±S:: 50116 DrTPP FOP TUllE Scan 354
Spi fb 1c. NP11 4.8 rain.

4350 400
198

0"* '90

69
! .,..442

'N
LC 60

577 1755

4C -403 ri
275

5035

rill: )01839 Scan]: 351 Reln. line: 1.82

n/z InL. n!Z Int. nz InL. n/z InL. n/z lit.

-ILOO L.I0& 90.95 1.590 131.05 .632 189.20 .853-216.I5 1-675
11.10 3.002 92.05 .916 131.95 1.833 191.10 .916 2SS10 13;602
48.90 .790 92.95 S A6613595 .632-191.95 .979 256.00 5.087

5010 11.976 9115 .537-137,10 .853-193.15 1.106-257.00 .695
51:10 55.32 96.05 1,1691,11.10 2 306 196.05 2.686 258.00 2.161
52-1 2-338 98.05 1.265 H1200 1,071-198.05-100.000 265.20 .916
5S.I( 1.833 99.05 3.128 H16.90 1.232 199.05 6.003-273.10 1,264
56.10 2.051 99.95 .379-18.00 1.959:203.05 1.07121.I0 3 128
5700 5.811-01.05 1.959 15I.10 .7270UI5 2.717 275.10 21.359
60.10 .790102.95 .979-155.10 1,137 20515 1.676-276.10 2:196
61.10 1.0140).95 1.295 156,10 1.896-206'05 20.253 277.20 I580

62.10 .91-05.15 1,169 157.30 .379-207.15 5.276 2?8;IO AV12
63,10 2*0970105.95 .661-161.00 1.390-200.15 1122-285.10 .379
61.90 .916-107,0S 12.351 161.80 ill 209.25 .695-296.20 .929
65.10 .916 I00.15 211B-16i.90 .632 210,55 .98-303.05 .853

67.10 A12 110.05 35.166 166.30 .885=215.85 .1M2 31505 .569
69.10 70.205 -111.05 1076167.10 CJ23 217,05 1.392-323115 1.613-
71.20 .758111.95 .600168-00 1.261218'05 1,011 331.15 1.201
73.20 Lh611 115.0 .537171.90 .506-221 05 5;687-352.15 .316
K00 3.760116.15 1H85 171.I0 ,727-223.05 1.137 351.05 .790
7S.10 8.973 W17.0S 8.815-175.20 Lh611 -2205 11.913-365.10 2.022
76.10 2.275:118;0S 1,106-175,80 .727 225.15 1.927 372.30 .600
M1270 11.89, 120.1-S .-11 177,00 1.013227.15 2.085-=21.25 .661

78.20 2.875 122.15 1.011 179.10 2-970-228.9S 1.0 3 422.25 .758
79.10 -Ui0 123.05 .5S4-180.20 1.896 23195 .S06 423.15 1:615
80:10 2-591 121 .823181.00 .727 237.15 .63221.25 .916 44
81.20 3 918 127.OS 42,054 185.10 1,261 212,25 .506 111I15 9.381
82.20 1.169 128.15 3539 186.20 11.880 2-1M 5 8.01 112.25 66.572



I
82.5 1.861129.15 20.758 187.20 2.780215,I5 1.011 M13.25 13.523
81.95 t.3S9-130;OS 1.86 18?,80 ,S3? 21.55 .632 111.15 1.32?
B6.05 1.261 132,7S .6u

I
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I
Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 08/30/88
...... ..................... .°..°. .... ........

Contractor: line: 12:W?
...... ........... ...... ..... ................. ...... .....

Contract Ho: Laboratory 10: )(5539

Instrument 10: Initial Calibration Date: 08/19/88
..... ............ ... ....... ......

hininumnR for SPEC is axinun X-0iIf for EC is X

Cnpound RE R[ XifI CC SPCC

H-Nitroso-Oinethyvlnine .97W17 .99705 2.32

2-fluorophenol 1.1303 1.18513 1.81
bis(2-Chloroethyl)ether I.3M309-1.16662 13.11

Phenol 159681.39197 12.62
Phenol-dS 1.38909 1.11131 3,98
Eniline 1.37?241.0SiSS 23.13
ZfChlorophenol 1.23872 1.30873 S.65
1,3-Dichlorobenzene 1.33891 1.4HO 8.1?

l1,-Oichlorobenzen! 1.29251 1.10101 8.63
8enzvl (hloride -

Benzy) filcohol .M390 .5028 32.15
I,2-Ozchlorobenzene 1.23619-1.37933 11.58

2-nlelhylphenol 101862 1,06187 2.33
3.--th hilphenol IOM6131.07057 2.31 (Conc?50,00)
bis(2-chloroisopropVl)[(her 1.689S7 1.1813 11.29
H-Hitroso-Oi-n-Propylanune 1,01091 .96818 1.23 "

Heiachloroethane .5608 .55713 .61

Bibromorbloropropane

Hitrobenzene .A6004 .107 3. 7
Hitrobenznr-dS .39509 .38998 1.29
2Hiltrophenol .20718 .219 3.62
Isophorone .81761 .7691l 5.90
bis(?-Ehloroethoxy)nethane .1710 .1891S 2.70

2,1-Oinellivlphenol .27958 .27385 2.05
Benzoic Acid .21725 .25368 260

2--Dichlorophtnol .279%6 .28930 3.52
,2.,i-richlorobenzene .31217 .32756 1.93

HapMhahne .88333 .91061 3.09
4"Chloroaniline .39106 .38689 1.82
Hexachlorobutadjen! .19193 .20378 6.17
4lChloro.3-.ethyphenol ,32605 .3216 .SS
2-flethylnaphlhalene .51308 .50739 1.11

Er - Response factor fron-daily-standard-file-at 25,00ng/L

Pr - verage-Response factor~fri Initial Calibration rorn 1

j 10if - Y-iffeetnce-Iron original average or curve

CIE - Calibration-Check Conpounds-(') SPEC - System Perlornance Check Conpounds ()

frornUll Page 3 10 47



Continuing Calibration Check
HSL Compounds

Case No: Calibration Date: 08/30/88

--- -- -- -- -^-- -- -- --.. 
.... .. . . .

Contractor: line: 1N7

Contract No: LaboratcrV 10: )IS539
..... ...... ........ .....

Instriment I0: Initial Calibration Date: 08/19/88

tiinin, PF for SPCC is fiaximun X Diff-tor CCC is I

Conpound Rr RF xOiff CCC SPC
.. ....... ........... .......... ....... ....... .o.......... ....

Nexachlorocyclopentadiene .41011 .262%6 36.00
2,4,6"lrichlorophenol ,A3671 ,A1235 S.58
2,i,S'irichlorophenol .31677 .15975 32.58
2-rluorobiphenVI I-07212 1.09927 2.50
2-Chloronaphthalene 1.10710 1.13020 2,09
2-Hitroaniline .55901 .590S? 5,65
0inethVilphhalate 1.2 32 1.31269 5.19
2,6"0initrotoluene .31339 .36666 17,00
Rcenaphthylene 157886-1.62002 2.61
3-Hilroanohnc .5M8 .6067? 5.62
2,iOinitrophenol .S791 .13971 11.52 ,
Rcenaphihene 1,08561-1.09089 .8
Oibenzofuran 1.36426-1.17629 8.21
2,i-Oini(ro(oluene .31710 .35793 3.12
i-Hl(rophenol .80161 .23189 71.07
Fluorene 1.1226-1'18781 5;P2
Diethylphthalate 1.28599-1.12673 10.91
4"Chlorophenyl-phenylether .17251 .55091 16.58
i-Xitroanihiz,e .2608 .3658 37.63
2,1 6-lribronophenol .21518 .25132 16,79
1,2-0iphenylhydrazine
hlpha-ENC

Oelta-RHC

Reptachlor
Rldrin
H-Hilrosodiphcny]anine .4229 .AI19 S.31
1,6Dln )lro-Z-HethVIphenol ,13086

A-Bromophinyl-phenylether .21830 ,2169 ,83
Hexachlorobenzene .30780 .28711 6.71
Pentachloropheno] .16736 .16920 1.10

Pr - -Response faclor frovdily-standard file-at 25.00 ng/L

- Rverage-Fesponse-ractor fron Initial Calibratlon-forn UI

Oill - XDifference fron original-average-or curve

CCC Calibration Check-Compounds (y) SPEC - System Perfornance Check Ccupounds (I-)

form Ull Page 2 of 3 -104-8



Contining CairtionChc

(onpound ~ HS PCoRmpounds (C

P ...n.n........ . 91.60. 951 ............

Contractor: l9ine: 1.072 .

con-tr o:oihy Laborator 10:05 13.11

Iluarantene 10:21 Initial CairainBS9-819e

heptachl PT fporid -FC ishxm iffr-Ci

Pheldzinrn .969 -9S 9

[ndlulanhn .9211069105
Rendarn 8ldehyde - -

Endosulfan SufI

Dihtlchorndle-

3,3'-Oichloroende .108 .278 I

Chryseine I.1801.0187 116
8venea8~rcn 1. 9 1.27067 3i.87
bs(2fhyI-lei)hhlt I-.3862 1.9231 11.0
BO-n'oylphthaate 2.O77.19 11 2 13 11

Oenzobchlorobnzidne 1508731.21779 11 .75
Chnyenf ,3-d n 1.908 610 7 35i6
DBenzo(a)lnhracene 1.8852 1.0097 3.83

Benzo(L)Cluoranlhene 1,33933-1.20399 7 12
Ineno(l,3-ci)erent .98171 .31501 363

Rr - Response factor fron-daily-standard-file at 25.00 eig/t

10iff - I Difference from original average-or curve

CCC - Calibration Check Comipounds (0) SPCC -Sys1i-Perforniance-CheckzCoipounds (I-)

Corn Ulf Page 3 of 310 
9



8c
SEMIVOLATILE INTERNAL STANDARD AREA SUMI4ARY

Lab' Name: b), 1--en 7C -9 Contract:_____

Lab Code: Case'No.: SAS No.: _ _ oo No.:

Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

IS4(PHN) II S5(CRY) I 1IS4(PRY) I
AREA #1 RT I AREA V RT I AREA #1 RT I

...... i

12 HOUR I
STD I / &7 ' 2 12, Y, / q / 5 . 2 U3/. .3&.36

------------
UPPER
LIMIT - 1'Y __, 2&2

LOWER
I LIMIT__- _ _ _ S?~_ _ _ _1 _

IEPA SA14PLEI
I NO. I

a 'o i .II ) I_Ji I I I z

--, ~i 112 I..&I&'U{iI3 I ,'~~r~

0 21 I i ' I_ _ &2 I II) 4 I 3cye37

041 t~)) II')( ~ 12q t7( b3 I I'3 *[

051 V-- I !'5 3 -;)9 0

061 I I !j41 33_ 30 ';13 2 8 ZG I
071 !i ' I i I -2 1 Kb31 I t0V V 1 3

l~l I__ _ _ _ _ _ _ _ I_ _ _ _ _I_ _ _ I !__ _ _ I_ _ _

_9_! IVY/ I Z? 7 ____1_3q I t, 2 (o

21o _ __ _ _ I _ _ _ _ _I_ _ _ I_ _ _ _ _ ___ I _ _ _ __I ....._

2 _________ ____ __I____ I_____ __I____ _________I ____

1 _ _ _ _ _ I _ _ _ _ _I_ _ _ I_ _ _ _ __ ___ I _ _ _ __I _ _ _

124 I(HN =_Phenanhrene-dl0_UPPER I + 100 _

1S6 (PHN) = Penantlene-dl UPPER LIMIIT = + 100%

of internal stz:nd.rd =tea.

. Column used to flag internal standard area values with an asterisk

page __of _

-- FORM VIII SV-2 10/81050

~1 5 1 11 :: - . - -Z - -L.. . . . . . . . ..- . .



8B
SEMIVOLATILE INTERNAL STANDARD AREA SUHMARY

Lab Name: /1 fr1.1 3  .e Contract:')Z I

Lab Code: Case No.: SAS No.: _ _ ,6 No. :

Sample No. (Standard): _ _Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID: k

ISI(DCB) I !1IS2(NPTi I JIS3(ANT) I
AREA 4ul RT I AREA -u RT AREA E.' RT

12 HOUR /I I 73
STD _ _______ilh (2 2  

___

UPPER

I LIMIT__ I/

LOWER I0 I 9 I
LIMIT_ I -00  I o0 WW2

1EPA SAMPLE] I
No. I I I---. ...I I .. .. - ==== =---I

01- J ox.9oJ wqIJ~%o S'9 I< '.77 .I_!g"lLL .5 . [-/! ,/4I J. .°.. 1/17 I02-1 L122-.. Ic3 '.")- t I G/_4 %c' , IV-.-A) I
03-1 nogv A-,S 1- y:qq 1~ W7 :79! _, jjIi~~~ .P G
041 '$V~ft6A Ij I ; 2 I "7' " 1 '-g-s' I
05-jI . J j :?;,V I S0a3 I
06-1 ,?ng y L/96() J 1.o3S'_ 1 3-7 ~ 11 .6

071 io ? I - i .q - _ I I-L-7- 0'9-'VI I :I ' 7 .1

09-1 ?c V I .3~'s.9 _~1 (6& Os 2-3- 9cr cJa.L

13!- __ I - I _
14 1__ _I-_I

3. 1,;I.
.17 1 II 1

20 1 - I I I
221 t I I I
21, _ _ _ _1 _ I _ _ _ I _ __._ , -_ _ I-_ _ I"

IS-1 -(DCB) = !,4_-Dichlorobenzene-d4 UPPER LIM-T =+ 100t of
IS2 (NPT) = Naphtbalene-d8 inter-nal standard are-a.
iS3 -(ANT) = Acenaph-chene-d8- LOWER LIMIT -"-50% of

: interna~l standard area,

i "Column-used to flag internal standard area'values with an asterisk

p'age "of
iFORM VIII SV-I 10/86

1 05_________I______1.... _____I________ _____I______,...I_____



LATILE CO'NUI NG LIBRATION CHECK

Warne: Contract:

b Code: Ca.se No.: SAS Nok.

str-ument iD:CARBQPAK-L__ Cal ibrati on Date (s) :8/22/6

LAB FILE ID: 4I-,4' nit. Calib. Date(s):8I1/ ,

O"IFi, ItF RRI RRF50 %D

!rci d__0 ')4 (:). OT 6.,915

t h a __,___ 0 .24 : . U4-0 - 1) 0..,-L 10 0.(.,q

1 .. 21 0.Q7 20.1'

3.68 2. 5 IC . 6
I or___ I. 45 1. 07 26.45

ar~ ~~ b n.-k293 .5

.hi o- o-_-- _ _ F ERR
' .36 1 25 7.. 881 or-o .0 :~ e,- 0. _315, 8

h~roe0-, . 55 0. 49? I 1 .59

,h) or-ofc_-m_ 5 (30 4. 3 2. 47
-Ch_-h_:- C C,. 92 0. 13.8"W

hi o-t'-o. .p 0.32 6_67
htoroa,-cA.-' ;,', thCI t' -. 17 i0). O0

u- 3.99 3. 7!8 15.39
,i-broimcch 3 7,,oe q- D3.90 3.3..2 1-4.94

2.48 2.0? 1".8-61
, 7 - _-,, orobenz ere j..94 1_.60 17.7";4

,4 Di-ch) or-oben-zne1__ -47 1 79 27._62
.ch 1,-_ od 41 f I uorfnmet h an e 0. 54 J(.0 ')C.(
,I Di h o ... a - , , ... -c - r,= s. _95 1.74 10:.-61

•8 1

2i c h_ IIr-octha eter 2.,A 1 .91 284
.-_Di-chioroethvl erc,____ . .44 2.38

r-ni , 1.51 1.45 3,66
d. ch orome hane 4. 21 3.87 7.99
,2 Di-cho_____r-o_ 2.70 - .-28.1

. !, r, -' i . . . . . .(S9
. _ -, o f3 72,, i9 9

- -. e ,! 6. 6, 5. 95 10'j7:,. Ae I" .I rr z 1_3 T

, 5 5 9. 53

7, , : . . , .es19 17.

r-i r,: - -,- .9 i ; ." ' .
,O3 1.1

1052.



_ATILE CONTINUJflIG CALIBRATION CHECK'

Name:-ENGINEERING SCIENCE Contr'act _

' Code: Case No.: SAS No.: SDG No.:

.tr-ument ID. :-CARBOPAK Cal ib at ion Date (s) :_8/_B88

-- c FILE ID: RRF 50 40

.. RR... • %D

_____e,,_ __T 1C0 2.7.. -1 .. 9!
h! , 1 ..... c,' 5.,, . 31 4. 7'1 -11 - .2e."'2

* 2 :ici;-"o_,__2.4" 2.77 13. 3 7
,3 Dithlc 2, ___ T271 2.77 2.08

2.6---. *v ' ____________

_3_ -A.96 -15.64
,! e i S,.-... 88 16. 4.

; 1053
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RESEARCH AND DEVELOPMENT

S LABORATOIAY1 E 600 BANCROFT WAY

ENGINEERING-SCIENCE, INC. BERKEL.EY. CALUFORNIA 94710

REVISED REPORT

JTob No.: OR001

Work Order No.: 787

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received

by this laboratory on 7-30-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88071552 DANGB2-BH1-SS4-6-8' AS-F 7-29-88 8-17-88
88071552 DANGB2-BH1-SS4-6-8' BA-I 7-29-88 8-09-88
88071552 DANGB2-BH1-SS4-6-8' CD-F 7-29-88 8-15-88
88071552 DANGB2-BHl-S54-6-8' HG-C 7-29-88 8-12-88
88071552 DANGB2-BHl-SS4-6-8' PB-F 7-29-88 8-15-88
88071552 DANGB2-BH1-SS4-6-8' 418.1 7-29-88 8-03-88 8-04-88
88071552 DANGB2-BH1-SS4-6-8' NOIS 7-29-88 8-04 -8 8
88071552 DANGB2-BH1-SS4-6-8' 8080 7-29-88 8-04-88 8-09-88
88071552 DANGB2-BHl-SS4-6-81 8270 7-29-88 8-02-88 8-24--88

88071553 DANGB2-BHl-SS2-2-41 AS-F 7-29-88 8-17-88
8807-1553 DANGB2-BH1-SS2-2-4' BA-I 7-29-88 e-09-88
88071553 DANGB2-BH1-SS2-2-4' CD-F 7-29-88 8-15-88
88071553 DANGB2-BHl-SS2-2-4' HG-C 7-29-88 8-12-88
88071553 DANGB2-BH1-SS2-2-4' PB--F 7-29-88 8-15-88
88071553 DANGB2-BHl-SS2-2-4' 418.1 7-29-88 8-03-88 8-04-88
88071553 DANGB2-BH1-SS2-2-4' 14015 7-29-88 8-04-88
88071553 DANGB2-BHl-SS2-2-4' 8080 7-29-88 8-04-88 8-09-88
88071553 DANGB2-BH1-SS2-2-4' 8270 7-29-88 8-02-88 8-22-88

*If applicable

89-DULU0306 1 105'? CL-FRMO 1

A SUBSIDIARY OF THE PARSONS CORPORATION



Job No.: OR00l

Work Order No.: 787

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client,- Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88071554 DANGB2-BHl-SS1-0-2' AS-F 7-29-88 8-17-88
88071554 DANGB2-BHl-SSl-0-2' BA-I 7-29-88 8-09-88
88071554 DANGB2-BlSl02 CD- 7298 8-58

887154 DAGB-BHl-SS1-0-2' H-C 7-29-88 8-12-88
88071554 DANGB2-BHl-SS1-0-2' PB-F 7-29-88 8-15-88
88071554 DANGB2-BHl-SS1-0-2' 418.1 7-29-88 8-03 -8848
88071554 DANGB2-BH1-SS1-0-2' 418.1 7-29-88 8088 8-04-88
88071554 DANGB2-BHl-SS1-0-2' 8080 7-29-88 8-04-8898

* 88071554 DANGB2-BH1-SS1-0-2: 82780 7-29-88 8-02-88 8-25-88

88071555 DANGB2-BH1-SS5-8-10' AS-F 7-29-88 8088 8-17-88

88071555 DANGB2-BH1-SS5-8-10' A-I 7-29-88 8-09-88
88071555 DANGB2-BH1-SS5-8-10' CD-F 7-29-88 8-05-88
88071555 DANGB2-BH1-SS5-8-10' HG-C 7-29-88 8-12-88
88071555 DANGB2-BH1-SS5-8-10' PB-F 7-29-88 8-15-88

88-071555 DANGB2-BH1-SS5-8-10' 418.1 7-29-88 8-03-88 8-04-88
88071555 DANGB2-BH1-SS5-8-10' MOIS 7-29-88 8-04-88
88071555 DANGB2-BH1-SS5-8-10' 8080 7-29-88 8-04-88 8-09-88
88071555 DANGB2-BHl-SS5-8-10' 8270 7-29-88 8-02-88 8-19-88

*If applicable

89-DULU0306 2 108CL-FRM0 1



ENGINEERING-SCIENCE INC. PAGE 1
11/03/88

ANALYSIS REPORT

K ORDER NLBER: 787
3 NUMBER ZB0000000440 APPROVED ..... -

WORK ORDER DATE : 07/30/88 Lab Supervisor

tORT DATA: CLIENT DATA:
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 s. ILLINOIS-AVE. STE. S103
^'K RIDGE, TN 37830 OAK RIDGE, TN 37830
.L HAYDEN

OF REPORT COPIES: 1

4TRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

3K: 2, UNITS: M/KG

DANG2-BH1 SS-4 DANG2-BHI SS-2 DANG2-BH1 SS-1 DANG2-BH11 Ss-5
6-8' 7-29-88 2-4' 7-29-88 0-2' 7-29-88 8-10' 7-29-88

3 ST COMPOUND 88071552 88071553 88071554 88071555
---------------- -------------- -------------- ------------ -- ---------------
1-ID DIG SOIL NA NA -NA NA
• 3ENIC 1.4* 1.8* 3.7* 2.7*
W IUM 60 262 295 61
CADMIUM 0.158* 0.52* 1.8* 0.068*
1 ?CURY <0.2 <0.2 0.2 <0.2
1 0 8.0 102 260 6.0

- Not Analyzed
ND - Not Detected

1059



ENGINEERING-SCIENCE INC. PAGE 2

11/02/88

ANALYSIS REPORT

( ORDER NUMBER: 787

NUMBER :ZBO000000440 APPROVED BY

( ORDER DATE 07/30/88 Lab Supervisor

ORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

RIDGE, TN 37830 OAK RIDGE, TN 37830

L AAYDEN

F F-ORT COPIES: 1

,TRACT / PO # : OROOI

,TACT : BILL HAYDEN

(615)-481-3920

(: 3, UNITS: mg/KG

DANG2-BHl SS-4 DANG2-BH1 SS-2 DANG2-BH1 SS-1 DANG2-BH1 SS-5

6-8' 7-29-8 2-4' 7-29-88 0-2' 7-29-88 8-10' 7-29-88

i COMPOUND 88071552 88071553 88071554 88071555

..I PETROLEUM HYDROCARBONS 2200 3200 9600 2300

3ISTURE 12.8 8.4 6.4 15.9

~1060



ENGINEERING-SCIENCE INC. PAGE 3

11/02/88

ANALYSIS REPORT

RK ORDER NUMBER: 787

JBNUMBER : ZB00G0000440 APPROVED BY

Y4ORK ORDER DATE : 07/30/88 Lab supervisor

.PORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUrH ANOB ES OAK RIDGE/DULUTH ANGB 134)

O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

_K RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

OF REPORT COPIES: 1

CONTRACT / P0 # : OROOI

NTACT : BILL HAYDEN
(615)-481-3920

SK: 4, UNITS: ug/Kg, GROUP 808 72-0-' 72-80V -98 -0 -98

DANG2-BH1 SS-4 DAN-G2-BH1 SS-2 DANO2-BH1 55-1 DANG2-BH1 SS-5

ST COMPOUND 88071552 8807-1553 88071554 88071555

AIDRIN ND -ND ND ND

PNA-BHC ND ND ND ND

-TA-BHC ND ND ND ND

DELTA-BHC ND ND -ND ND

IA-BHC ND ND ND ND

LORDANE ND ND ND ND

4,41-DDD ND ND ND ND

t 4'-DDE ND ND ND -ND

4'-ODT -ND ND ND ND

IJIELDRIN ND ND ND ND
ENDOSULFAR I -ND ND ND ND

)OSULFAN I-I ND ND ND ND

_)0SULFAN SULFATE ND ND ND ND

ENDRIN ND ND ND ND

)RIN ALDEHYDE NA NA NA NA

5TACHLOR ND ND ND ND

HEPTACHLOR EPOXIDE ND ND ND ND

KcOONE NA NA NA NA

VI HOXYCHLOR ND ND ND ND

TUXAPHENE ND ND ND -ND

PCB--1016 ND ND ND ND

1- 3-122-1 -ND ND N

i:.1232 ND ND ND ND

PCB-1242 ND -ND ND ND

3-1248 ND ND ND ND

3 -1254 ND ND ND ND

PCB-1260 ND ND ND ND

ND-Not Detected 1061
4 'A -Not Anai-yzed



ENGINEERING SCIENCE page I of S
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soi-l

Date Received: July 30, 1988 Wor Order: 787
Date Reported: Augus8 29, 1988 Job No. : OR80-

FOR: ES:Oakridge/Ouluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88071552 88071554

Sample No.: DANG2-8HI DANG2-BHI

SS-4 6-8 SS-1 0-2
Date Sampled: 7-29-88 7-29-88

Time Sampl-ed: 16:08 13:40

Date Extracted: 8-02-88 8-02-88

Date Analyzed: 8-24-88 8-2S-88
Percent Moisture-: 13 ,

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

1,3-Dichlorobenzene 3300 NO NO
1,4-Dichlorobenzene 3300 NO NO
Hexachloroethane 3300 NO NO
Bxs(2-chloroethyl)ether 3300 NO NO
1 ,2-Dichlorobenzene 3300 ND ND
N-Nitrosodimethylamine 3300 NO NO
Bis(2-chloroisopropyl)ether 3300 NO NO
N-Nitrosodi-n-propyl amine 3300 NO NO
Hexachtorobutadiene 3300 ND NO
1,2,4-Trichlorobenzene 3300 NO NO
Nitrobenzene 3300 NO NO
Isophorone 3300 NZ NO
Naphthalene 3300 NO ND
Bis(-'2-chloroethoxy)methane -300 NO NO
2-Chloronaphthaene 3300 ND ND
Hexachorocyclopentadiene 3300 NO NO
8cenaphthylene 3300 NO NO
Acenaphthene 3300 NO NO
Dmethyl phthalate 3300 NO NO
2,-.., uen, 330 ND NO
Fluorene 3300 NO NO
2,4-Dinitrotoluene 3300 ND NO
Di-ethyl phthalate 3300 ND ND
N-Nif-rosodipherylamine 3300 NO NO
fexachlorobenzene 3300 NO ND

1OB



Priority Pollutant Analysis page 2 of S
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: July 30, 1988 Work Order: 787
Date Reported: August 29, 1988 Job No. : OR001

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number': 88071552 88071554
Sample No.: DANG2-BHI OANG2-8H1

SS-4 6-8 SS-I 0-2
Date Sampled: 7-29-88 7-29-88
Time Sampled: 16:08 13:40
Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-24-88 8-25-88
Percent Moisture: 13 6

Compound Detection ANALYTICAL RESULTS
Limi-ts (dry weight)
ug/Lg ug/kg ug/Lg

Phenanthrene 3300 NO NO
Anthracene 3300 NO NO
Dibutyl phthalate 3300 NO NO
Fluoranthene 3300 NO NO
4-Chiorophenyl phenyl ether 3300 NO ND
Pyrene 3300 NO NO
Butyl Benzyl phthalate 3-00 NO NO
Bis(2-ethylhexyl) phthalate 3300 6500 NO
Chrysene 3300 NO NO
4-Bromophenyl phenyl ether 3300 NO NO
Benzo(a)anthracene 3300 NO ND
O.-n-octylphthalate 3300 NO NO
Benzo(b)fluoranthene 5300 NO NO
Benzol,)fluoranthene 3300 NO NO
Benzxdine 6600 NO NO
3,3'-Dichlorobenzidine 6600 NO NO
Benzo(a)pyrene 3300 NO ND
Indeno(1,2,3-cd)pyrene 3300 NO NO
Dibenzo(a,h)anthracene 3300 NO NO
Benzo(ghi)perylene 3300 NO NO
0e nzyA Al uhtl 6600 NO NO

1063
I



t
Priority Pollutant Analysis Page 3 of 9

Base Neutrals - SW 8270
M1atrix: Soil

(con t-i-nued)

Date Received: July 30, 1988 Work~ Order: 787
Date Reported: August 29, 1968 Job No. : OR001

For: ES:Oakridge/Duluth ANGB ATTN: M1r. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88071552 88071SS4
Sample No.: DANG2-BHi DANG2-BH1

SS-4 6-8 55-1 0-24
Date Sampled: 7-29-88 7-29-88
Time Sampled: 16:08 13:40
Date Extracted: 8-012-88 8-02-88
Date Analyzed: 8-24-88 8-2S-88
Percent Moisture: 13 6

Compound Det-ection Analytical Resul-ts
Limits (dry weight)
ug/kg UQ/1kg ug/kg

Acetophenone - NO NO
Anili~ne -*ND ND
4-Aminobiphenyl --- ND NO
4-Chloroaniine 6600 ND ND
I-Chloronaphtha-lene -*ND ND
Dibenzofuran 3300 ND ND
p-Dime-thylaminoazobenzene -- ~ND ND
7,12-Oimethylbenz(a)anthracene -*NO ND
a-,a-Dimethylphenethylamine -*ND ND
Diphenylamine -*ND ND
I ,2-Diphenylhydraz ins - ND ND
Ethyl methanesulfonate -*ND ND
3-(lethylchoianihrene -*ND ND
Me-thyl methanesulfonate -- ~ND ND
2-Methylnaphthal-ena 3300 ND ND
I-Napht-hylamine - ~ ND ND
2-Naphthylamine -*ND ND
2-Ni-troanitine 16000 ND ND
3-Nitroaniline 1 60,10 ND0 ND
4-Nitroaniline 16000 ND ND
14-Nitroso-di-n-butyl-amine -*ND ND
N4-Ni t-rosoopiPerid in.- %I-i rD ND
Pentachlorobenzene -*ND ND0
Pentachi-oroni'trobenzene - ND ND
Phenacetin -- *ND (qD

2-Pi-coline - ND ND
Pronami-de - ND ND
I ,2,4,5-Tetrachlorobenzene NO* ND

*EPA has not yet determined detec-tion limitis for these compounds.

T 0 A4-_ _



Priority Pollutant Analysis page 4 of S
Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received: July 30, 1988 Work Order: 787

Date Reported: August 29, 1988 Job No. : ORO01

FOR: ES:Oakridge/Ouluth ANGB ATTN:lr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88071562 88071654
Sample No.: DANG2-BHI DANG2-BHI

SS-4 6-8 SS-1 0-2

Date Sampled: 7-29-88 7-29-88

Time Sampled: 16:08 13:40

Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-24-88 8-25-88
Percent Morsf.,re: 13 6

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/1kg

Alpha-BHC -- * NO NO
Gamma-BHC -- * NO ND

Beta-BHC 5600 NO ND

Heptachlor 3300 ND ND
Delta-BHC 5000 NO NO

Aldrin 3300 ND ND
Heptachlor epoxi-de 3300 NO ND
Endosulfan I -- * NO ND

Dieldrin 5000 ND ND
4,4'-DDE 10000 ND ND

Endrin -- * ND ND

Endosulfan 11 -- ND ND
4,4'-DDD 5000 NO NO

4,4'-DDT 8300 NO ND

Endosulfan Sulfave 10000 ND NO

Endrin aldehyde -- * NO ND
Endrin Ketone -- * NO N0
Chlordane 20000 ND NO
Methoxychlor -- * ND NO
Toxaphene 20000 ND ND
Aroclor-1OIG 20000 ND NO
ArriJor-122I 2a-0 NC NO

Aroclor-f232 20000 NO ND

Aroclor-1-242 20000 ND NO

Aroclor-1248 20000 ND ND
Aroc-lor-1254 20000 NO NO
Aroclor-1260 20000 NO NO

* EPA has not yet determined detect-ion limits for these compouncs.



Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: July 30, 1988 Work Order: 787
Date Reported: August 29, 1988 Job No. : OR00l

FOR: ES:Oakridge/Duluth ANIGB ATTN: fr. Bill Hayden
Address:710 S. Illinois Ave. Suite F-103

Oal,ridge, TN 37830

Lab Number: 88071552 880715S4
Sample No.: DANG2-BH1 DANG2-BHI

SS-4 6-8 SS-1 0-2
Date Sampled: 7-29-88 7-29-88
Time Sampled: 16:08 13:40
Dzate Extracted: 8-02-88 8-02-88
Date Analyzed: 8-24-88 8-25-88
Percent Moi-sture: 13 6

Compound Detection ANALYTICAL RESULTS

Limits (-dry weight)

ug/kg ug/kg ug/f-g

2-Chlorophenol 3300 NO NO
2-Natrophenol 3300 NO NO
Phenol 3300 NO ND
2,4-Dimethylphenol 3300 NO NO

24-DichlorophenoI 3300 ND ND
2,4,6-Trichlorophenol 3300 NO NO
4-Chloro-3-methylphenol 6600 NO ND
2,4-Dinitrophenol 16000 NO NO
2,6-Dichlorophenol --a NO NO
2-ethyl-4,6-Dinitrophenol 16000 NO NO
Pentachlorophenol 16000 NO NO
4-Nitrophenol 16000 NO NO
Benzo.c Acid 16000 NO NO
2-Me-thylphenol 3300 NO NO
3- & 4-1lethylphenol 3300 NO NO
2,3,4,6-Tetrachlorophenol -- * NO ND
2,4,5-Trichlorophenol 3300 NO NO

AnaLyst Laboratory Supervi-sor

*EPA has not yet determined detectizon limits for these compounds.

NOTE: Samples are discarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense. 1066



ENGINEERING SIENCE page I ofS
Priority Pollutant Analys-is

Base Neutrals - SW 8270

Matrix: Soil

Dat e Received: July 30, 1888 Work Order: 787

Date Reported: August 129, 1988 Job No. : ROO-1

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden
Addre5s: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88071553 88071S5
Sample No.: DANG2-BHI DANG2-BHI

SS-2 2-4 SS-S 8-10
Date Sampled: 7-129-88 7-29-88
Time Sampled: 14-:19 15:40
Date Extracted: 8-02-88 8-01288
Date Analyzed: 8-22-88 8-19-88
Percent Moisture: B I

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/fkg

I-Dichlorobenzene 330 ND NO-------------------------

1 ,4-Dichlorobenzene 330 NO NO

Hefxachloroethane 330 NO ND
Sis(2-chloroethyl)ether 330 NO ND
I ,4-Dichl-orobenzene 330 NO NO
N-Ni-trosodimnethylamnine 330 NO NO
Bzis(-2chioro-i sopropyl )ef her 330 ND ND
N-Nitrosodi-n-propyl ami-ne 330 NO ND
Hexachlorobutadiene 330 ND ND
1 ,2,4-Trichlorobenzene 330 ND ND
t4.,trobenzene 330 N4D ND
Isophorone 330 ND ND
Naphthalene 330 1500 480
Bi-s(2-chloroefhoNy)methane 330 ND NO
2-Chioronaphthalene, 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthy-lene 330 ND NOI
Acenaphthene 330 ND ND0
Dimethy! pht-ha-late 330 ND ND
2,6-Dinitrotoluene 330 ND0 ND
Fluorene HO N
2,4-Dinitrotoluene 330 NO N4D
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamnrne 330 ND ND
Hex-achlorobenzene 330 ND ND0

1067



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil

(continued)

Date Received: July 30, 1988 Work Order: 787
Date Reported: August 29, 1988 Job No. : ORO01

FOR: ES:Oakridge/Ouluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave- Suite F-103

Oalridge, TN 37830

Lab Number: 88071553 8807155S
Sample No.: DAN62-BHI DANG2-BH1

SS-2 2-4 SS-5 8-10
Date Sampled: 7-29-88 7-29-88
Time Sampled: 14:19 16:40
Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-22-88 8-19-88
Percent Iioisture: 8 I

Compound Detection ANALYTICAL RESULTS
Limits (dry we-ight)
ug/kg ug/hg ug/kg

Phenanthrene 330 NO NO
Anthracene 330 NO NO
Dibutyl phthalate 330 940 B 2000 B
Fluoranthene 330 NO NO
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 620 ND
Butyl Benzyl phthaiate 330 NO ND
Bis(2-ethytlhexyl) phthalate 330 1600 520
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 30 ND ND
Benzo(k)fluoranthene 330 ND NO
Benzidlne 660 ND ND
3,3'-Diohlorobenzidne 660 ND ND
Benzo(-a)pyrene 330 ND ND
Bndeno(,y2 ,3-cdpyrene 330 NO NO
DIbenzo( a, h )anthracene 330 NO ND

Benzo(ghi)perylene 330 ND NO
Ie-,,I A N50 ND

-- 068
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Priority Pollutant An :ysis Page 3 of 5

Base Neutrals - SW 8270
Matrix: Soil

(continued)

Date Received: July 30, 1988 Work Order: 787

Date Reported: August 29, 1988 Job No. : 0R001

For: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 880715S3 88071;5S

Sample No.: DANG2-BHI DANG2-BHI

SS-2 2-4 SS-5 8-10
Date Sampled: 7-29-88 7-29-88

Time Sampled: 14:19 16:40

Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-22-88 8-19-88
Percent Moisture: 8 16

Compound Detection Analytical Resul-ts

Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone --* NO ND
Aniline -- * NO NO

4-Ami-nobiphenyl -- * NO NO
4-Chloroaniline 660 NO NO

l-Chloronaphthalene -- ND NO
Oibenzofuran 330 NO NO

p-Oimethylaminoazobenzene -- * ND NO
7,12-Dimethylbenz(a)anthracene -- * NO ND
a-,a-Dimethylphenethylamine -- * NO NO

Diphenylamine -- 1 ND NO
1,2-Diphenylhydrazine -- * NO NO

Ethyl methanesulfonate -- * ND NO
3-Methylcholanthrene -- * NO NO

Methyl methanesulfonate -- * NO NO

2-Methylnaphthalene 330 580 460
1-Naphthylamine -- * NO NO

2-Naphthylamine -- + NO NO

2-Nitroaniline 1600 NO NO

3-Nitroaniline 1600 NO NO
4-Nitroaniline 1600 NO NO

N-Ni-troso-di-n-butylamine -- * NO NO
N-Nitrosopiperidine -- * ND ND

Pr||UithIorobenzene -- 1 ND NO

Pentachloronitrobenzene -- * NO ND

Phenacet-in -- * NO ND1 2-Picolhne -- * ND ND
Pronamide -- a NO NO

I,2 ,4,5-Tetrachlorobenzene -- * NO NO

*EPA has not yet determined detection limits for these compounds.

1069



Priority Pollutant Analysis page 4 of S
Pesticides and PCBs - SW 8270

Matri..: Soil

Date Received: July 30, 1988 Work Order: 787
Date Reported: August 29, 1988 Job No. : OR001

FOR: ES:Oakridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 880715S53 88071555
Sample No.: DANG2-BH1 DANG2-8HI

SS-2 2-4 SS-5 8-10
Date Sampled: 7-29-88 7-29-88
Time Se pled: 14:19 16:40
Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-22-88 8-19-88
Percent Moisture: 8 16

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/hzg

Alpha-BHC -- ND NO
Gamma-BHC NO ND
Beta-8HC 660 NO NO
Heptachlor 330 NO NO
Delta-HC Soo NO NO
Aldrin 330 NO NO
Heptachlor epoxide 330 NO NO
Endosulfan I -- * NO ND
Dieldrin So0 NO NO
4,4'-DDE 1000 NO NO
Endrin -- 4 NO NO

Endosulfan II -- * ND NO
4,4*-DDD So0 NO NO
4,4'-DDT 830 NO NO
Endosulfar Sulfate 1000 NO NO
Endrin aldehyde -- * NO O
Endrin Ketone -- * NO NO
Chlordane 2000 ND NO
Methoxychior -- * NO NO

Toxaphene 2000 NO NO
Aroclor-1l01 2000 NO NO
Aroclor-1221 2000 NO NO
Aroclor-1232 2000 ND NO
Aroclor-1242 2000 NO NO
Aroclor-1248 2000 NO NO
Aroclor-1254 2000 NO NO
Aroclor-1260 2000 ND ND

1070
I74 ~
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Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

Matrix: Soil

-i
Date Received: July 30, 1988 Wort- Order: 787

Date Reported: August 29, 1988 Job No. :OReel

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address:710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88071553 88071555

Sample No.: DANG2-BHI DANG2-BHI

SS-2 2-4 SS-5 8-10

Date Sampled: 7-29-88 7-29-88

Time Sampled: 14:19 16:40

Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-22-88 8-19-88

Percent Moisture: 8 IS

Compound Deiect-ion ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/lg

2-Chlorophenol 330 NO ND
2-Nitrophenol 330 NO NO

Phenol 330 ND ND
2,4-Dimethylphenol 330 NO NO
2,4-Oichlorophenol 330 ND ND

2,4,6-Trichlorophenol 330 NO NO
4-Chloro-3-methylphenol 660 NO NO

2,4-Oini'rophenol 1600 NO ND
2,6-Dichlorophenol -- * NO NO

2-Met-hyl-4,6-Dinitrophenol 1600 NO ND

Pentachlorophenol 1600 NO NO

L 4-Nitrophenol 1600 NO NO
Benzoic Acid 1600 NO NO

2-fethylphenol 330 NO NO

3- & 4-Methylphenol 330 NO ND
2-,3,4,6-Tetrachlorophenol -*NO NO

2,4,S-Trchlorophenol 330 ND ND

Analyst 1071 Laboratory Supervisor

*EPA has not yet determined detection limits for these compounds-.

NOTE: Samples are discarded 30 days after resul-t are reported unless



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88071552-88071555
WORK ORDER NO.: 787

These soil samples were received at the 7 Berkeley Laboratory
on 7-30-88. They were received cold and . ntact.

107-2
88-AI1-DULUO3O7 I CN-FRMO,12
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88071552-88071555
Samples No.: 88081589-88081593
QC REPORT NO.: AAF-S-O014-88
QC REPORT NO.: CVM-S-0007-88

The MDL for the following analyte(s) is as provided by the sub-
contracting laboratory: Cadmium, Mercury.
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: ORO01 QC Report No.: OCP-S-0029-88

QC Sample No.: 88081592
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-02-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ___

88081552-88081558
88081589-88081593

Compound Amount Sample Cone. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits

(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2270 ND - 6 89 46-1 27

Heptachlor 2270 ND 63.9 85 35-130
epoxide

Aldrin 2270 ND 57.4 76 34-132

Dieldrin 5670 ND 167 k 31-134

Endrin 5670 ND 180 95 42-139

4,4- DDT 5670 ND 161 85 23-134

MSD Cone. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. # Rec. I RPD # RPD REC

Lindane 73.9 98 89 9 50 46-127

Heptachlor 67.9 90 85 6 .31 35-130
epoxide

Aldrin 70.5 93 76 21 43 34-132

Dieldrin 178 94 114 7 38 31-134

Endrin 193 102 95 7 45 42-139

4,4'-DDT 141 74 85 14 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits 1080



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: ORO01 QC Report No.: OCP-S-0029-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-02-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: /$../tQ 2.
88081552-88081558
88081589-88081593

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2000 ND 79.1 119 46-127

Heptachlor 2000 ND 79.2 119 35-130
epoxide

Aldrin 2000 ND 86.1 129 34-132

Dieldrin 5000 ND 210 126 31-134

Endrin 5000 ND 234 140* 42-139

4,4"-DDT 5000 ND 254 152* 23-134

MSD Conc. QC Limits
In Extract MSD % MS % %(ug/Kg) Rec. # Rec. # RPD # RPD I REC

Lindane 73.1 117 119 1 50 46-127

Heptachlor 79.1 119 119 <1 *31 35-130
epoxide

Aldrin 88.0 132 129 2 43 34-132

Dieldrin 211 127 126 <1 38 31-134

Endrin 237 142* 140* 1 5 42-139

4,4"-DDT 256 154* 152* 1 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits. See Case Narrative attached.

] Spike Recovery: 4 out of 12 outside limits 1031



CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0029-88
QC REPORT NO.: OCP-S-0029-88B

Although the matrix spikes met EPA QC guidelines, analysis of
blank spikes showed high recoveries for aldrin and DDT. The data
associated with the analysis of this batch of s, ples was re-examined
closely. No analytical problems were found. Since there were no
detectable pesticides found in this batch of samples, the quality of the
data should not be affected.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

Heptachlor epoxide was accidently substituted for heptachlor in
the matrix spiking solution.

1082
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PESTICIDE METHOD BLANK SUMMARY

Job No.: OROI Lab Name: Engineering Science
Lab Sample No.: Blank

-lient: ES Oak Ridge

Attn: Bill Hayden Matrix: Soil
ddress: 710 S. Illiaois Avenue Level (low/med): Low

Suite F-103 Extraction:

Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc
Date Reported: 11-02-88

rroject: Duluth ANGB

ate Extracted: 8-04-88
-jate Analyzed (1): 9-09-88 Date Analyzed (2):
Time Analyzed (1): 06:26 Time Analyzed (2):
.nstrument ID (1): 5880 Instrument ID (2):
;G Column ID (1): Mixed GC Column ID (2):

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date

No. T () Analyzed I ID (2) Analyzed 2

88071552 9_ 09_88

- 88071553 9-09-88

[8807-1553 9-09-8888071554 9-09-88
88071555 9-09-88
88071589 9-09-88

88071590 9-09-88

88071592 9-09-88
- 88071592 9-09-88

-88071593 9-09-88

I
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IF EPA SA.PLE NO.
S XIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I ,' I

Lab Naze: rp14 J!\)'SC<-K~. Contract:_ ____ I______
_. I Dqju w; eI vg

Ij
Lab Code: ,Case No.: _1_8? SAS No.: SDG No. :

Matrix: (soil/water) 5-0 / Lab Sample ID: 880'75- .- 57/-/'F

Sample vt/vol: 30 (g/mL)..g i Lab File ID:

Level: (low/med) )OW Date Received: -

I Moisture: not dec._ dec. Date Extracted: -

Extraction: (SepF/Cont/Sonc) r-c Date Analyzed: _/________G? Ceaup (/NAI___ ____

GPC Cleanup: (YN)A pH: Dilution Factor:

Number TICs found: CONCENTRATION UNITS:

______(ug/L or ug/Kg)

CAS NUMBER COM{POUND NAME TI EST. CONC. Q I

3. -7 4---- 7 _- -I , I

5. -75-,__ _ -_- _ _ _ _ 7 _

6. 90 .
!2. I II ____I__

I _ 5.. .__ _"__ ___ A2 1,.. i .,.. I_ _

75.

10.

12.
18.
14.

25.
22.

20.

24.
25.
26. 1_
27. _

I 6. __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ 1 _I_ _

29. l
30. _ I

FORM I SV-TIC !/ _ Rev.

I 1 . __ __ __ _ __ ___ __ __ __ __ __ __ l~'' .L & ...



IF EPA SAMPLE NO.
SEMIVOLATTLE ORCAYICS ANKLYSIS DATA SHEET_______

ITENTATIVELY IDENTIFIED COMPOUNDS -J)/4-tJ(, - rf I- I

Lab Na-e: k-_ I-, -,_ _(__ _ . Contract:_____

Lab Code: _Case No.: SAS No.: SDG No.:

Matrix: (soil/water)-5Q] Lab Sample ID: 860157/'- ,9"-

Sample wt/vol: 30 (g/mL) c]m1 Lab File ID:

Level: (low/med) )ow Date Received: 7
171

. Moisture: not dec. . -,CEdec._ -Date Extracted: 2
Extraction: (SepF/Cont/Sonc) n__0_ Date Analyzed: __l__!__

GPC Cleanup: (Y/N)AV pH: Dilution Factor: /C;

C0ONCENTRATION UNITS:.

Number TICs found: ; - (ug/L or ug/g):;;jf/'

CAS NUMBER COMPOUND NAME RT EST. CONC. I Q
.. ,- -,-- _

5. ____7_,_I___ I yoo__

3- ,____-__-__-_ I 8,t;9 IL Q .--o

4o. ___,-____ L ,'2-. - I ,0"0__ _

17. __1 ", o' 1 J I_
13. -00 ___

I s. &7 I o, eI _-_

110. _ II-t._e-w-~,. 8,z I __,~ I ___"o

116. IQ,___ _L b I I _

17. _ "____- _ _-,I- 'vR, .67- I 01o0
20. 1 3b.-. --.,-f"___'
17. . 65"~1a. '-o19 2,7 9 %-o I _

21. /
22.

2-4.
125._ _ _f.I_ _ _ _ _ _ _ I_ _ I
26.
27.

29.
30-.

FORM I SV-TIC 1/87 Rev.
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SEMIVOLATELE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: go No." Tq/ --- D-(//
Sample Matrix: So,/Client: e5 "(Do-,r t, d ' Conc Unit. a,"1,

Attn: Work Order No: 47
Address: Lab Sample ID: -

Lab File ID:- S -Y9

Date Received: 7- - "
Date Extracted: 8-e '-k
Date Analyzed: -8 -

Project: Z"- Date Repcrted:
Dilution Factor: /

#I TICs Found: /0 % Moisture: o' .

CAS NUMBER COUD NAME RT I EST.C,,C. 1

II ._____/ _b.t_________ /______ _________I___

_ _____I____ 3 I I

-0 6///1,o .J- /--/700 _ _

____ _ t7t'/CW~)4K g74  /-1 00

_ _ _ _ _ _ _ _ I I.:. . . . .I .. .. . .. . .

_____I i 'g7CAk iU !

______~~~~ LIUn_ ? ~ - __ _ _

~i-7 Z_



iF EPA SAMPLE SO.
SEXIVOLATILE ORGANICS ANKLYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS )-.; - 'h (-

Lab N1-e: _' Ctmv Contract:_ _ $( C"3'

Lab Code: .Case No.: R?/ SAS No.: SDG No.:

Matrix: (soiil/ater)Zij Lab Sample ID: I'D

Sample vt/vol: B O (g/mL). q L . File ID: E -0

Level: (low/med) )o W Date Received: ?/?0/;

I Moisture: not dec. dec. Date Extracted:____

Extraction: (SepF/Cont/Sonc) 5l Date Analyzed:

GPC Cleanup: (YIN)I  pH: Dilution Factor: /6, /

CONCENTRATION UN4ITS :
Number TICs found: C0E T (uglL or ug/Kg);;i.

C_;S NUMBER COMPOUND NAEE RT EST. CONC. I Q

1. 1. 7,-,. S'_ /__
I 2._,___ __ _"/I.. 2  I.....I ,, ____, -

4. A3 I _7)__,_-_b V"___
6. I_.3 -S I N b -- -

6.________7W- I 1 8.z-z. I q I-, ,

I 9. .__.___--_ , - , I . I . I " o=
lo. AI I4-e,o0 ,,I 11 "!___ I 9..Qs I 3 oeoI_ _II 12. __ _ _ _ _ _ I 9.3& . .. I e
13. I '9,7s0 I,_ _

I 14. ___ ___ ___ I r ' ' _ _

I 26-. ___ __ __ L __ __ _ __ __ _ __ __ _ I _ __ _ __ _ __ _ _

27. _A_ K

22.
23.
24-.
25.
26-.'

' 28.',,

30.

FORM I SV-T __C 1/87 ev.

FORM I VTC1/7R



iF EPA SAM.?LE NO.
SEMIVOLATIL.E ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS .;JG  - 1 H I - I

Lab Nme: Contract:

L-b Code: .Care No.: SAS No.: SDG No..

Matrix: (soil/water) 5o;/ Lab Sample ID: 88 ys ____

Sample wt/vol: . O (g/L) Lab File ID:

Level: (1ow/xned) )o W Date Received: 3' 20L

M oisture: not dec.~LI dec.___ Date Extracted: &I-~
Extraction: (SepF/Cont/Sonc) 0- Date Analyzed: _i___

GPC Cleanup: (Y/N) J pH: Dilution Factor: /

CONCENTRATION UNITS:
Number TICs found: /_ _ (ug/L or ug/Kg)

I I
CAS NhUMBER COMPOUND NWY' I RT I EST. CONC. I Q I

1- 02463I--1 --
I .2. jL... 2 ,r,-o-k- . 2 , .. /'3 I____0
2. ? z7,T - 1 - 1

I 3. -.. .i 58 I 3F6o I ___

4- 9,10 11o

I 15. __ _ _ _ _I _ _ _ _ _ __ _ _ _ _ _ I , " I7 ''e /__ _

I 5. 30,_ _io I ____ I
I 6. 1 - 1 T 1 1 0 8'1 1_ _7 . 6__ ___ ___ 1 I..j.1....I ,o _ _

I~~~ ~ 10. _______ I I Q~ I j~~

10.

21.-

12. 1_ _ _ 5P ella)I__

23.J
24.
-15.

16. I I
17. _ 9_ __

116 _____-__ I .2 L . I ; 0 . I___
291 . _________I___II ____

I 2. .______ .. _ _ _ _ _ _ _ _ _I I I~o ' I -

121 _ _ _ I_ _ _ _ _ _ _ _ _ _ _ I I_ _ _ _ _ _ _ I
F22OR_ _ _ _ _ _ _V-_ _ I _ _ _ _ _ 1/8 _ e .

20.9

1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _ I _ _

12 6. _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _ _ _

FORM I SV-TIC 1/87. Pev.



SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: 033'

I Client: Lab File ID: isWs-
Attn: Matrix: so I
Address: Level (low/med):

f Date Analyzed: C -

Time Analyzed: /5:o
Instrument ID:

Project: -Date Reported:

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis

,. I S-/ -I I -

' ~~-I ~(OQ I Y~Cs /I~~ZcmI I ~' 5 8 I
tI o Ic Ia - ,ipi II SS 0->I

3 SS -6 - I-. S-V I c- G V 3 3 ?g)6S

I I I -
I I I I I

13; Z S- -Ll b S i~Llc? )

_ 1 I I I

i _ I I II

89-AAAANNNN I 1 0 91 TI-FLMi 0
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RESEARCH At.D DEVELOPMENT
LABORATORY
600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. 415 841733

REVISED REPORT

Job No.: OR001

Work Order No.:

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received
by this laboratory on 8-17-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd uol.

88081898 DANGB2-MW40-SS1 BA-I 8-16-88 9-07-88
88081898 DANGB2-MW40-SSI CD-F 8-16-88 9-07-88
88081898 DANGB2-MW40-SS1 CR-F 8-16-88 9-07-88
8808189F DANGB2-MW40-SSI PB-F 8-16-88 9-21-88
88081898 DANGB2-MW40-SS1 418.1 8-16-88 9-12-88 9-13-88
88081898 DANGB2-MW40-SSl MOIS 8-16-88 8-24-88
88081898 DANGB2-MW40-SS1 8010 8-16-88 8-26-88 8-22-88
88081898 DANGB2-MW40-SSI 8020 8-16-88 8-26-88 8-22-88
88081898 DANGB2-MW40-SSI 8270 8-16-88 8-26-88 10-05-88
88081899 DANGB2-MW40-SS2 BA-I 8-16-88 9-07-88
88081899 DANGB2-MW40-SS2 CD-F 8-16-88 9-07-88
88081899 DANGB2-MW40-SS2 CR-F 8-16-88 9-07-88
88081899 DANGB2-MW40-SS2 PB-F 8-16-88 9-21-88
88081899 DANGB2-MW40-SS2 418.1 8-16-88 9-12-88 9-13-88
88081899 DANGB2-MW40-SS2 MOIS 8-16-88 8-24-88
88081899 DANGB2-MW40-SS2 8010 8-16-88 8-26-88 8-22-88
88081899 DANGB2-MW40-SS2 8020 8-16-88 8-26-88 8-25-88
88081899 DANGB2-MW40-SS2 8270 8-16-88 8-26-88 10-05-88
88081900 DANGB2-MW40-SS3 BA-I 8-16-88 9-07-88
88081900 DANGB2-MW40-SS3 CD-F 8-16-88 9-07-88
88081900 DANGB2-MW40-SS3 CR-F 8-16-88 9-07-88
88081900 DANGB2-MW40-SS3 PB-F 8-16-88 9-21-83
88081900 DANGB2-MW40-SS3 418.1 8-16-88 9-12-88 9-13-88
88081900 DANGB2-MW40-SS3 MOIS 8-16-88 8-24-88
88081900 DANGB2-MW40-SS3 8010 8-16-88 8-26-88 8-22-88
88081900 DANGB2-MW40-SS3 8020 8-16-88 8-26-88 8-22-88
88081900 DANGB2-MW40-SS3 8270 8-16-88 8-26-88 10-05-88

* If applicable

89-DULU0194 1 CL-FRM01

A SU IDIA Y OF TH PARSONS CORPORATON 10 95



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081898-88081900
WORK ORDER NO.: 860

These soil samples were received at the ES Berkeley Laboratory
on 8-17-88. They were received cold and intact.

1096
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t
ENGINEERING-SCIENCE INC. PAGE 1

11/02/88

ANALYSIS REPORT

__ORK ORDER NUMBER: 860 (A~
JOB NUMBER : ZB0000000440 APPROVED -
"ORK ORDER DATE : 08/17/88 Lab Supervisor

xEPORT DATA: CLIENT DATA!
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

OF REPORT COPIES: 1

OONTRACT / PO 4t OR001
ONTACT : BILL HAYDEN

(615) -481-3920

ASK: 2, UNITS: mg/Kg

DANGB2-MW40-SS1 DANGB2-MW40-SS2 DANGB2-MW40-SS3
8-16-88 8-16-88 8-16-88

EST COMPOUND 88081898 88081899 88081900
--------------------------------- --------------- --------------- ---------------

ACID DIG SOIL NA NA NA
ARIUM 54.8 41.2 39.2
t-ADMIUM 11.9*N 9.6*N 9.4*N
CHROMIUM 29.-6 19.2 21.2
EAD 3.8 4.1 4.2

'IA_ Nct Pnalyzed

1097



ENGINEERING-SCIENCE INC. PAGE 2

11/02/88

ANALYSIS REPORT

)RK ORDER NUMBER: 860/7
)B NUMBER : ZB0000000440 APPROVED BY -
JRK ORDER DATE : 08/17/88 Lab Supervisor

EPORT DATA: CLIENT DATA:
3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
4K RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : OR001
ONTACT : BILL HAYDEN

(615)-481-3920

kSK: 3, UNITS: mg/Kg

DANGB2-MW40-SS1 DANGB2-MW40-SS2 DANGB2-MW40-SS3
8-16-88 8-16-88 8-16-88

EST COMPOUND 88081898 88081899 88081900

18.1 PETROLEUM HYDROCARBONS <100 <100 <100
MOISTURE 10.9 8.9 8.3
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ENGINEERING-SCIENCE INC. PAGE 3
11/02/88

ANALYSIS REPORT

.!ORK ORDER NUMBER: 860
JOB NUMBER : ZB0000000440 APPROVED BY
1ORK ORDER DATE : 08/17/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
PS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
'10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
uAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

OF REPORT COPIES: 1

-CONTRACT / PO 4 : ORO01
'ONTACT : BILL HAYDEN

(615) -481-3920

"ASK: 4, UNITS: ug/Kg, GROUP 8010

DANGB2-MW40-SS1 DANGB2-MW40-SS2 DANGB2-MW40-SS3
8-16-88 8-16-88 8-16-88

EST COMPOUND 8-F081898 88081899 88081900

3ENZYL CHLORIDE ND ND ND
3IS (2-CHLOROETHOXY)METHANE ND ND ND
SIS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND ND
5ROMODICHLOROMETHANE ND ND ND
3ROMOFORM ND ND ND
BROMOETHANE ND ND ND
;ARBON TETRACHLORIDE ND ND ND
.HLORACETALDEHYDE ND ND ND
CHLORAL ND ND ND
'.HLOROBENZENE ND ND ND
'HLOROETHANE ND ND ND
CHLOROFORM 0.13B ND O.1B
t.-CHLOROHEXANE ND ND ND
;-CHLOROETHYL VINYL ETHER ND ND ND
CHLOROMETHANE ND ND ND
CHLOROMETHYL METHYL ETHER ND ND ND
,HLOROTOLUENE ND ND ND
)IBROMOCHLOROMETHANE ND ND ND
DIBROMOMETHANE ND ND ND
.,2-DICHLOROBENZENE ND ND ND
., 3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETUANE ND ND ND
.,!-DICHLOROETHANE ND ND ND
±,2-DICHLOROETHANE ND ND ND
-1,I-DICHLOROETHYLENE ND ND ND
?RANS-1,2-DICHLOROETHYLENE ND ND ND
)ICHLOROMETHANE 4.4B 0.9B 4.4B
1,2-DICHLOROPROPANE ND ND ND

ND- Not Detected 1099



ENGINEERING-SCIENCE INC. PAGE 4
11/02/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 860

DANGB2-MW40-SS1 DANGB2-NW40-SS2 DANGB2-MW40-SS3
8-16-88 8-16-88 8-16-88

.ST COMPOUND 88081898 88081899 88081900

.3-DICHLOROPROPYLENE ND ND ND
,1,2,2-TETRACHLOROETHANE ND ND ND
1,1,2 -TETRACHLOROETHANE ND ND ND

,TRACHLOROETHYLENE ND ND ND
,1,I-TRICHLOROETHANE ND ND ND
.1,2-TRICHLOROETHANE ND ND ND
lICHLOROETHYLENE ND ND ND

ICHLOROFLUOROMETHANE ND ND ND
1ICHLOROPROPANE ND ND ND
,NYL CHLORIDE ND ND ND

Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5
11/02/88

ANALYSIS REPORT

1'ORK ORDER NUMBER: 860
JOB NUMBER :Z-BOOOOOO0440 APPROVED BY ________________

1"ORK ORDER DATE : 08/17/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
FS5 OAK RXDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

yIAK RIDGE?, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

OF REPORT COPIES: 1

-ONTRACT / P0O OR001
'ONTACT .BILL HAYDEN

(615) -481-3920

'ASK: 4, UNITS: ug/Kg, GROUP 8020

DANGB2-MW4O--SS1 DANGB2-14W40-SS2 DANGB2-MW4O-SS3
8-16-88 8-16-88 8-16-88

'EST COMPOOND 88081898 88081899 88081900
--------------------------------- --------------- --------------- ---------------

TIENZENE ND ND ND
HLOROBENZENE ND ND ND
L,2-DICHLORODENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND

,4-DICHLOROBENZENE ND ND ND
_TH-YL BENZENE ND ND ND

TOLUENE 37 8.8 8.9
YLENES ND ND ND

1101
4- Not Detected



ENGIEERIN' SC.IENCE page I of S
Fricority Foilutant Analyi&

Ease Neutrals - SIA C270
M'atri-.: Soil

Date Received: August 17, 1988 Worl Order: 860
Date Reported: October 28, i9e8 Job Number: OR00I

FOR: ES:Oa, Ridge/Duluth ANGB ATTN: Mr. Bill1 Hayden
AddreS5: 710 S. Illinois Ave, Suite F-103

OaL Ridge, TN 378-30

Lab Number: 38081898 88061899
SamplIe No0.: DANGB2.-MW40-SS I DANGBZ-M'W40-SS2
Date Sampled: 2-16-86 3-18-88
Time Sampled: 09:40 10:45
Date Extracted: 8-26-88 8-26-8
Date Anaiy~ed: 10-05-89 10-05-88
Percent floi.--ture: If 9

ccmpound Defection ANALYTICAL RESULTS
Limits (dry we ight )

Ug1gug/1I.g ug/[Ig

1 3-LDichlorocb~n-Zene *3 30 NO NO
1 ,4-Dichloroben~erte 3 30 14D ND
He.-.achloroethane 330 NO ND
Sis(:-chloroethyl),ether 330 140 ND
I ,2-Dichlorobertzene 330 1"11ND
N-N: t-csod: zhylariine 330 ND14 ND
Bxs2-chlor.)isopropylether 330 ND ND
N-Ni t ro sod i-n-pr cpy'am ine 30ND ID

He.~ ac h oro b u t a d ee 7,30 ND0 ND,
1 ,2 ,4-Tr.,chi oroberzene 330 ND ND
Nitroben-ene 330 ND ND
I sop horone 330 ND1 ND
~aphithalene 30ND N
Ei3(2-chlorceho..ymethane H D ND
L-Chloronaphthalene 3 30 ND ND
He;.. a chro z I cp en t J iene 30ND ND
Acenaphtnylene 3770 NO ND
tAcenaphthene 33 DND
Dirieth/l phthalate 33 DNO
2 G-Dinitrol oluene 30ND ND
Fluorene 330 0 ND
2 ,4-Dinitrotoluene 33 NO ND
Diethyl prnthalate W3 D ND
N- I!i t r os.o d i rh r nvI A mi n~
He, .chlorobenzene 338 1 No) ND
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Frori~ty Pollutant tAnallsis page 2 Df 5
Ba-e Neutrals - SW 8270

Matri'-.: Soil
(continued'

Date Received: August 17, 198? Worn Order., 860
Date Reported: October 28, 198 , Job Number: ORG0I

FOR: ES:Oat Ridge/Duluth AN4GB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aive, Suite F-1-03

Oat Ridge, TN 37830

Lab Number: S808!898 88081899
Sample No.: DANGBK-MW40-SS1 DANGBZ-11W40-SS2
Date Sampled: 8-16-88 8-18-68
Time Sampled: 09:40 10:45
Date E,,tracted: 8-2E-86 8-26-88
Date Analyzed: 10-05-88 10-05-88
Percent Moisture: i1 9

Compound Detection FAN&YTICAL RESULTS
Limits (dry w,-ight)

ug/1kg ug/1kg ug/k'g

Phenanthrene 330 ND NO
Ant hracerie 1\ N ND
Dibutyl phthalaie ~ 0ND ND
Fiuoranthene 330 ND '
4-Chlorophenyl phenyl ether 3 3 0ND NO
Pyrene ' 0ND ND
Eutyl S'enzyl phthalate -10 ND 14D
Eis(Z-eth;/lheyl ) phth~late 3 38 ND HD
Chrysene 330ND ND4
4-Bromc'phenyl phenyl ether Z30 1D ND
Benzo(a )anthracene ~ 0NO ND
DI-M-oztylphthalate 3.0 ND ND
6enzci bb'f! uoranthene 3330 NO) ND
Benzo(Il )fluoranthene 37 3 0 NO NO
sen:ldlrie 2000 NO NO
3 ,3'-Dichlorob.nzidine 860 NO ND
Eenzo( a /pyrene W3 D 1\1
Indeno( IZ 3-cd )p rene W~ D ND
Dibenzo( a ,h)a'ithrarcene .~ DND
Ben~o(gh,)Derjlene 330 NOL
Bernzyl AIlcohol 680 ND MD
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Friorut,; Follutarnt Anal~axs Fage 37 of S
Base tNeutrals - W EK270

rlatrp.: Soil
continued)

Date Received: August 17, 1968 Wort Order: 860
Date Reported: October '28, 19S3 Job Number: OR00l

For: ES:QaI Pidge!Duluth ANGB ATTN: Mir. Bill Hayden
Address: 710 S. Tllinoi Ave, Suite F-103

Oal Ridge, TN 37 830

Lab Number: 88081898 88031899
Sample No.: DANG6B2-11W40-S S1 DANG62-M40-SS2
Date Sampled: 8-16-28 6-16-88
Time Sampled: 09:40 10:4s
Date EAtracted: 8-26-88 S-26-88
Date Analyzed: 10-05-88 10.-0E588
Percent 1oizture: 1I 9

Compound Detection Analytical Rebults,
Limits (dry weight)
ug/1g ug/Ig u"

ACetophenone *ND N4D
Aniline -- *ND ND
4-Aminobiphenyl -- NO ND
4-Chioroaniline N8 ND ND
I-Chlorornaphthalene - NO NO
Dibenzofuran 30 ND N D
p-Dimethylaminoazobenzene -- ND ND

7,2-iet~be~anh~cn -~ND ND
,a-D imt hy'p he ne t h 1am ine - ND ND

Dipheny'lamine 1.1) ItD
I ,2-Diphenylnydra~ine NO ND
Ethyl methanesulfonate ['10 ND N)
'3-11e thylIc ho 1a n threne -- * ) ND
Methyl methanesulfonate -- *1 .D ND
2 -Methylnaphihalene 30ND NO
I -Nap hthy I-!-m ine - ND NDC
2-Naphthryl amine 11' ND ND
2-Nitrsan-lrne 16pi01 4E ND
3m'-N it roan i Iine I1GOO NO NE

4-Ni troani 1ine I1GOO ND ND0
N-Mitroso-di-n-butylamine -- t ND ND
N-Nitrosopiperidine NO* ND
Pentechlorotbenzene -14 D N b
P'en-achlor:itro banzene -*NO WD
Phenacet in - ND ND
2-F'IC0.iire "D NO

Pronomi de -*NEI ND
1 ,2 4,5-Tetrachlorobenzene -- ' P ND

EP~t has not yet determinead detection l.rvt, for ilee cc'mpound_--.
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i
Priority Pollutant Analysis page 4 of S

Pesticides and PCBs - SW 8270

Matri, : Soil

Date Received: August 17, IS8 Wort, Order: 860
Date Reported: October 23, 1988 Job Number: ORO01

FOR: ES:Oa Ridge/Ouluth ANGB ATTN:Hr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

0&1. Ridge, TN 37830

Lab Numberi: 88081898 88091899
Sample No.; DANG62-HW40-SSI DANGSZ-,,W40-SS2
Dte Sampled: 8-16-88 8-16-88
Time Sampled: 09:40 10:45
Date Extracted: 8-26-88 8-28-88
Date Analyzed: 10-05-68 10-05-88
Percent Moisture: I| 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/Ig ug/Ig ug/kg

Alpha-SHC -- ND NO
Gavima-BHC -- * NO NO

Beta-SHC 60 ND No
Heptachlor -'3 NO NO
Delta-BHC Soo ND ND
Aidrin 330 NO ND
Heptachlor epo, ide 330 NO ND
Endosulfan I --+ ND ND
Dieldrin 500 ND ND
4,4'-DDE 1)00 NO NO
Endrin -- * lID NO
Endosuifan iI -- * ND ND
4,4'-DDD 600 ND ND
4,4' -DDT 830 ND NO
Endosulfan Sulfate 1000, NO ND
Endrin aldehyde -- NO ND
Endrin Ketone -- * ND NO
Chiordane 2000 ND ND
Iletho;,ychlor -- * ND No
To.-,aphere 2000 NO ND
Aroclor-I016 2000 ND ND
,;roclor-1l1 2 00 NO ND
mroclor ,.., 2000 MD NO

Aroclor-1248 2000 ND NO
Arcclo'-1254 2000 NO NO
ArOCor1- 126 290 1D NO

EPr, has not yet determined detection limits for these compounds,
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Priority Pollutart Analysis page S of S
icid Ex tractable5 -- W 8270

Matri .: Soil

Date Received: August 17, 1988 Wort, Order: 860
Date Reported: October 28, 1988 Job Number: OR001

FOR: ES:OaI Ridge/Duluth ANGO ATTN: Mr. Bill Hayden
ddre55:710 S. Illinois Ave, Suite F-103

Oat, Ridge, TN 37830

Lab Number: 88081898 88081899
Sample No.: DANGB2-11W40-SS I DANGB2-MW4@-SS2
Date Sampled: 8-16-38 8-16-88
Time Sampled: 09;40 10:4S
Date E .tracted: 8-26-8 8-26-8B
Date Analyzed: 10-05-88 10-05-88
Percent tloisture: 11 9

Compournd Detection ANALYTICAL RESULTS
L imi ts (dry weight)
ug/L'g ug/ g ug/f4g

2-Chlorophenol 330 140 ND
.- Nitrophenol 330NDD
Phenol 330 ND ND
2,4-Dimethylphenol 3130 ND ND
2,4-Dichlorophenol 33 0 ND ND
2,4,8-Trichloropherol ~ 0NO ND
4-Chloro-Z-methylphenol 6 0 ND ND
Z,4-Dinitrcphenol 160 [OI1D ND
2,6-Dichlorophenol, N0 ND
2-Piethyl-4,6-01initrophenol 1600 ND ND0
Pentachiorophenol 1600Q ND NID
4 - N it ropheno 1 1600 11. NO
Een~oic Acid 1800 1N0 1D
2-11ihy Ip henol 33 ND 1ND1

3-&4-liethylphenol, 114ND ND
,3,4,6-Tetrachlorcphenol -- 4 D ND
Z'4 ,S-Trichlorophenol 3-30 NO NOD

Analy5t, Laboratory Supervisor

EPA has not /et determined detection limits for these compounds.

B = Compound was dstected in the rlanl,.

NOTE: Samples are discarded 30 days after results are reported unles5
other arrangements are made. Hazardous sample-, will be returned
to client or disposed of at client e~pervse.

_ _196_



ENGiINEERING SCIE! !C-E page I rf 9
Friority Pollutant Ainalysis

Base Neutrals - SW 8270

Matri.: Soil

Date Received: August 17, 1988 Wort Order: 860
Date Reported: October 28, 1988 Job Number: OR00I

-FOR: ES:Oal, Ridge/Duluth ANGS ATTN: Mir. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Dal, Ridge, TN 37830

Lab Number: 88081900
Sample No.: DANGB82-1W40-SS3
Date Sampled: 8-16-88
Time Sampled: 10:53
Date Extracted: 8-26-88
Date Analyz-ed: 10-05-88
Percent Moisture: 8

Compound Detection ANALYTICAL RESULTS
Limi ts (dry weight)

1 ,3-Dichlorobenzene 330 ND
1 ,4-DichlorobenT-ene 330 ND
Hexachloroethane 330 ND
Bis(2-chloroethyl~ether 330 ND
1 ,2-Dichloroben7zene 330 ND
N-N-1trosodirret-hylamine 330 ND
Bis(2-chloroisopropyi )ether 330 NO
f-Witrosodi-n-propylamine 330 ND
He~achlorobutadiene 330 NO)
1,21,4-Trichlorobenzene 30ND
Nitrobenzene 330 ND
isophorone 330 ND
Naphthalene 330 ND
Gis( 2-chloroethoxy )methane 330 ND
2-Chioronaphthalene 330 ND
Hexachlorocyclopentadiene 3330 ND
Acenaphthylene 330 NO
Acenaphthene -330 ND
Dimethyl phthalaie 3304 ND
2,6-Dinitrotoluene 330 N4D
Fluorene 330 ND
2,4-Dinitrotoluene 330 ND
Diethy! phthalate 33 0 WD
N-Niirosodiphenylamine 330 ND
HeAanhl orobenzene 3-30 ND
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Priority Pollutant Analysis page 2 of S
Base Neutrals - SW 8270

(continued

Date Received: August 17, 1988 Wort, Order: 860
Date Reported: October 2E, 1968 Job Number: DR0O0l

FOR: ES:Oak Ridge/Duluth ANGB ATTN: fin. Bill Haycen
Address: 710 S. Tllinois Ave, Suite F-M0

Qal Ridge, TN 37830

Lab Number: 88081900
Sample No.: OANGB2-MW4@-SS3
Date Sampled: 8-18-88
Time Sampled: 10:S3
Date Extracted: 8-26-88
Date Analyzed: J 0-OG-88
Percent Moisture: 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ugh g ug/k~g

Phenanthrene 3210 NO
Anthracene 330 ND
Dibutyl phthalate 33-0 ND
Fluoranthene 330 W
4-Chloropheryl phenyl ether 330 ND
Pynene 33 0 Ko
Butyl Benzyl phthalatle 330 ND
Bis(2-eihylhe.yl) phthalate 3 30 ND

Chrysene 330 ND
4-Bromophenyl phenyl ether 330 1ND
Benzo(a)anthnacene 330 ND
Di-n-octylphthaia-te 330 ND
Senzowbfluoranthene 30ND
Berzo(k ' 'Ho-oranthene 330 ND
Benzidine ?000 ND
3,3'-Dxchloroben-idine 660 NO
Ben~o(a)pyrene 3 30 ND
Indeno(f1,2,3-cd)pyrene '330 NO
Dibenzo(a,h)anthracene 30ND
Benzo(ghi)perylene 330 ND
Benzyl Alcohol 660 ND0



Priority Pollutant thnalysi6 Page 3 of 5

tiatriN: Si
(continued)

Date Received: August 17, 1988 Wort Order: 860
Date Reported: October 28, 1988 Job Number: OR0OI

For: ES:Oak Ridge/Duluth ANGB ATTN: Mir. Bill Hayden

Address: 710 S- Illinois Ave, Suite F-103
Oat, Ridge, TN 37830

Lab Number: 88081900
Sample No..: DANGB 2 -1W40-SS 3

Date Sampled: 8-16-88
Time Sampled: 10:53
Date E~.tracted; 8-26-8
Date Analy~ed: 10-05-88
Percent Mloisture: 8

Compound Detection Analytical Results
Limits (dry weight)
ug/.(g uglk'g

Acetophenone -- ~ND
Aniline -- * D
4-Aminobiphenyl -- ~ND
4-Chloroanilane 660 ND
-Chloronaphthalene -*ND

Dibenzofuran 330 ND
p-Dxmeihylaminoa'Zobenzene - ND
7 "-Dimethylbenz(a)anthrac-ene - ND

iethylphenethylamine -- *

C imine - ND
1-~ efly hydrazine -*ND

Eth oat - ND

n-e~ -- ~ ND
Miethyl onate - ND
2-Ml-hylnaphthalene '330 ND
1-waphthylamire -~ND

2-Naphthylamine -*ND

2-Nitroaniline 1E.0 0 ND0
3-Nifroaniline 1600 ND
4-Nitroaniline 1800 ND
N-Natroso-di-n-butylamine - ND
N-Ni rosopazperidi ne - ND
Pentachlorobenzene -41- ND
Peniae~hloronitrobenzene -- 4* ND
Phenacetin ND
2-Picoline NO*lI

I ,2,4,5-Tetrachlorobenzene - ND

EPA has not yet determined detection limits for these compolnd5.
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Priority Pollutant Analys-rs page 4 of S
Pesticides and PC~s - SW K-70

Matrix-: SoilI

Da-te Received: August 17, 1988 Work, Order: 860
Date Reported: Oct-ober 28, 1988 Job Number: ORO0_l

FOR: ES:-OE: Ridge/Duluth A1466 ATTN:Mr. B-ill1 Hayden
Address: 710 S, fllinois Ave, Sui-te F'-103

Oak Ridge, TN 37830

Lab Number: 88081-900
Sample No.: DANGB2-MW40-SS3
Dat-e Samp-l-ed: 8-16-88
Time Sampi-ed: 10:53
Date Extract-ed: 8-26-88
Date Ana-lyzed: I 0-06-88
Percent Moisture: 8

Compound Detection ANALYTICAL RESULTS
Lrm-i-ts (dry weight)
ug/[kg ug/Vg

Alpha:-8HC -*ND

Gamna-BHC -- *ND

Bet-a-BHC 660 ND
Heptachlor 330 ND
Delta-BHC 500 ND0
Aidrin 330 NO
Hept-achlor epox-1 de 330 ND
Erndosuifan I - NO
Dieldrin Soo ND

,4'-DOE 1000 ND
Endrin - ND
Endosulfan 1-1- ND
4,4'-000 S00 ND
4,4-'-DDT 830 NO
Endosulfan Su-lfat-e 1000 NO
Endri-n aldehyde -- kND

Endrin Ketone - ND
Chiordane 2000 ND
MetfoxychlIor -*ND

Toxaphene 2000 ND
Aroc-lor--16 I-'2000 14D
Arocior-1221 2000 ND
AroclI-or-1-232 2000 ND
Aroclor--242 200C ND
Aroclior-1248 2 )0G ND
Aroclor-1-254 2000 ND0
Aroclor-1260 2000 N4D

*EPA has not yet determined de-tection limi-ts for t-hese compounds-.
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Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

Mlatix: Soil

Date Received: August 17, 1988 Wor, Order: 860
Date Reported: October 28, 1988 Job Number: OR0OI

FOP: ES:Oa, Ridge/Duluth ANGE ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081900
Sample No.: DANGB2-MW40-SS3
Date Sampled: 8-16-88
Time Sampled: 10:53
Date Extracted: 8-26-88
Date Analyzed: 10-05-88
Percent Moisture: 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/1kg uglg

2-Chlorophenol 330 ND

2-Ni-trophenol 330 NO
Phenol 330 NO
2,4-Dimethylphenol 330 NO
2,4-Dichlorophenol 330 ND
2,4,6-Trichlorophenoi 330 NO
4-Chloro-3-methylphenol 660 NO
2,4-Dinitrophenol 1600 NO
2,6-Dichlorophenol -- 1 ND
2-Methyl-4,E-Dini-trophenol 1600 ND
Pentachlorophenol 1-600 NO
4-Ni-trophenol 1600 NO
Benzoic Acid I-G ND
2-Methylphenol 330 NO
3- & 4-Methylphenol 330 NO

,3 ,4 ,6-Te-trachlorophenol --- N

2,4,S-Trichlorophenol 330 ND

hnat-yst Laboratory Supervisor

EPA has n t yet determined defection limits for these compounds,

B = Compound was detected in the blanK.

NOTE: Samples are discarded 30 days after resu-lts are reported unless
other arrangements are made. Hazerdous samples wili be returned
to client or disposed of at client expense-.

1-il'
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88081706
Samples No.: 88081708-88081709
Samples No.: 88081749-880817511
Samples No.: 88081898-88081906

The results obtained for the laboratory control sample (LCS)
analyzed with these samples for the analytes Cadmium, Chromium and
Barium exceeded the recommended EPA recoveries. All data associated
with this batch was closely inspected and no analytical problems were
found. The initial and continuing calibration verification standards
and blanks and precision and accuracy recoveries were within acceptable
limits with the following exceptions:

Cadmium spike recoveries and precision exceeded acceptable limits.
The spike sample was followed by analytical spike as required by
laboratory standard operating procedure. The results of the analytical
spike recovery for Cadmium indicate matrix interference for this
analyte.

1114
88-A1-DULUO049 1 fl - 4



1F EPA SAMPLE NO.
SEMVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS - I

Lab Name: C3  1, .rn",! "c,- Contract:_I0?
l J1(O I

Lab Code: _Case No.: ____ SAS No.: SDG No.:

Matrix: (soil/water)50;L Lab Sa5pe ID: _ _0_ / __

Sample wt/vol: 3o (g/mL). Lab File ID: iB/ i

Level: (low/oed) Jow Date Received: 0 1___

t Moisture: not dec. dec. Date Extracted:__ i 8
Extraction: (SepF/Cont/Sonc) _o_.- Date Analyzed: / J:<&.

GPC Cleanup: (Y/N)._ pH: Dilution Factor: /

CONCENTRATION UNITS:

Number TICs found: (ug/L or ug/Kg) -

II i
CAS NUMBER COMPOUND NAXE RT I EST. CONC. I Q

1. __ __ __ __ 1__,___ _ ', '! I !q o I _ _

2. _ _, ! _ _

3. _ I _ _ _ _ I_
4. _ _ __ _ _ _o _D_

_ _._ _ _ ___ _ _..___ I _ _ _ _- _

1 6. __ _ _ __ _ __ __ _I__ _ _ _ }, g j I /5"VI __ _

I 7. _ _ _ _ _ _ _ _ _ _ _ _ I.....~....J..I _ _ _ _ _ _ ,__

s . _ __ I Ig I .

13. _ 1D__ _I 2__

14. __ _._ ,._ ,.___ ___, I _

15. __,._,__ l , I_ _

I 16._ _ _ _ _ _ _ _ _ 3 _ . o

17. 3 7 I 2 _0_118. __ _ _ _I_ _ _ _ _ _ _ _ _ _ '_ _ I 1 __

19.
20.
21.
22.
23.
24.
2-5.
26.
27.
28.
29.
30.

FORM I SV-TIC 1/87 Rev.

i9. _I5

I 0 ____________I_________________-__________ _______ ____________



IF EPA SAXPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I h),(.. -

, !~1ab Name: 5n ?~z- I% ncaY/i -s- Contract: /l!0-5 I

i Lab Co~de: .Case No.:O t  SAS No. : SDG N4o. :

Sample wt/vol: 3 _ (g/mL) 4 . Lab File ID: -_o

Level: (low/med) )ow Date Received. a/ 7/F

M Noisture: not dec. dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) Si A.Ce Date Analyzed:

GPC Cleanup: (Y/N)LL pH: Dilution Factor: I

CONCENTRATION UNITS:/Number TICs found: /8 (ug/L or ug/Kg)

CAS NUMBER COMPOUND NAI{E RT I EST. CONC. Q

2. /goI I __

4. ,,0 I 0 -o
5. __ I___ _ 3_ _

6. 6 .,-. 1 9_

6. __ __ __ __ IIZ .7 . /o I _,..
9. t1-I . I 6
1o. t_ 7,/ A !

I 12. 7/- I It :L tO .LoI '' I . I___

14. !2_,sz "26o
35. ___3 .-- i.'i_

I16. ?5___,I~ _

17. _3F/ I 5 6 I l ,
18. ___- , - go_
19.
20.
2:L.
22.
23.
24.
25.
26.
27.,,,
28.
29-.
30.

FORM I SV-TIC 1/87 Rev.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0044-88
QC REPORT NO.: BNA-S-0044-88B
QC REPORT NO.: BNA-S-0045-88
QC REPORT NO.: BNA-S-0045-88B

WORK ORDER NO.: 876

Initial analysis of samples 88081939, 80n81941, 88081942 and the
associated blank resulted in surrogate spike recoveries that were
outside EPA QC limits. These samples were re-extracted after holding
times had expired. Analysis of the second extracts resulted in good
surrogate spike recoveries. Results of the second analysis are
reported. No target compounds were found in either analysis of any of
the samples.

Analysis of matrix spikes associated with the first extraction of
these samples resulted in recoveries and RPD's for many of the spiked
compounds that wore outside EPA QC limits. Spiked blanks were analyzed
with similar results. The data associated with these analyses were
closely examined; no errors or problems were found.

Results of analysis of matrix spikes associated with the second
extraction of samples 88081939, 88081941 and 88081942 showed high
recoveries of dinitrotoluene, nitrosodipropy.amine, pentachlorophenol
and chloromethylphenol, although RPD's were good. Analysis of spiked
blanks resulted in good recoveries and RPD's.
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IF EPA SAY.PLE NO.
SEMINOIATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS IDiA-1 6ft g - I

Lab Nae:___________________I" r-9 Contract:____ ______

Lab Code: .Case No.: 3 620O SAS No.: SDG No.:

Matrix: (soil/water)§51__ Lab Sample ID: 8 908/?0O

Sample vt/vol: E0 .(g/mL) C(;-, Lab File ID: E7-!/

Level: (low/med) ) w Date Received: /I

t Moisture: not dec. dec. Date Extracted: Q//

Extraction: (SepF/Cont/Sonc) 5Qi. Date Analyzed: /__

GPC Cleanup: (Y/N)_ pH:__ Dilution Factor: /

CONCENTRATION USITS:/,
Number TICs found: _____ orug/L or

CAS NUMBER COMPOUND NA M RT I EST. CONC. Q

2. SD -Q7 0-I -3. 1761__I _ _ _ _

12. ______ I___________ __. . I . 7o I__
6. _,_I - I _7__I . ___________/ IL4 7

9. - 1 I ,,o I ,7_
16 . _-_ _, _ _ I -. . . , c,,, I l .',. I _ _ __/_

12. _ _ _ IW, -_ I _f3,o

14. I

1.6. I
I 1. _______I______________ ~ . I 3~ __

18. II 1 .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _

22. I
23. I
24. I
25. I
26. I

1227. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

28. _
29. I

30, .

FORM I SV-TIC 1/87 Rev.
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EPA SAXPLE NO.

S:-2.TV0L.XTILE OIRC-XICS F-XALYS:S DATA SHE-7T _______

7E?,.TATIVZLY I D12TI FlED COH:>OUNDS I?~-.

Lab ?e: .eehz. Contract:_____ ______

L~ab C e. ___ Cae No .: __ SS No.: S_ >7. No.:___

.Mtrx:(Soi2./water)5Qj Lmb S&~Dle ID: &8Oi?/88&-1VL 18-

San- w /Vo1: _____ ) q_. Lzab File !D: -

Lee: (I ow/med) /Ow Date Received:

Xcsure not dec.___ dec. ____Date Exwracted:0

E:wZr:czon: (SeDF/Cont/sonc) Date Ana~vzed:/-031A

GPO C:A-auD: (/N : Dilution Factor: I

CONC7-N1=ATION UNTITS:

?;U-*e7 TICS found: lb(ucg/L or u/c

C lICOX-P-DUJND FI1rE 1- RT I EST. C-N!; C. I

4.___ _ __ _ _ _ _

6.-

___________________________________________ _______ ______________________________________________ I _____0_

___________________________________________________ _________ _______________________________________/____33 t_____

__________________________________________ _______I ________________________6 ,______1 -_______1_

________________________2 .________ I___________________________________
I . ______________________________________ I ______ _______________________________________________ _______________________________________

17._ _ _ _ __ _ _ _ _ _ _I .f I f.O1_
is._ IIiiI~~~

20._ _ _ _ __ _I1....I IL... ~ _ _

216._______I_____L.________I W
22._______ ______ __________I~~I________I___

24 . ____ ___________________~~I___

2-5. _______III ~ I ,e oI _

261. ______I1I____I 

1  7 I__
j2.._ _ _ _ _ _ _ _ _ _I,3 II_
I 28._______ j_______________ c__
129.____ ____ _______I/L.I 3 _I

I ~ ~ ~ ~ ~ OU I5 ___ ___ ___ 
V8 __ _ __ _I__ _ __ _ _ __ _

116 _____ I______________ ~i~b11 8o-7_
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418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.% OR001 Calibration Date: 9-13-88
Instrument I.D.: Perkin Elmer 257

Client: ES Oak Ridge Grating Infrared Spectrophotometer

Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 R= 0.9999

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: ,_ ________

88081898-88081906

/Continuous

Standard Concentration Absorbance RF /Calibration
/Verification

No. 1 0.59 0.120

No. 2 1.2 0.216 RF = 6.30

No. 3 1.8 0.312

No. 4 2.4 0.407

Cont. Cal. No. 2 1.18 0.213 98%
(88081898-88081901)

(88081903)

Cont. Cal. No. 2 1.15 0.209 96%

(88081902)
(88081904-88081906)

88-Al-DULU0438 I I4129 CC-F RIO 3
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E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO

Work Order No.: 861

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reDorts for the soil samDle(s) received
by this laboratory on 8-17-88.

Sample Preparation Data

Laboratory Client Date Date* DaLe Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081901 DANGB3-SS-C2 AS-F 8-16-88 10-04-88
88081901 DANGB3-SS-C2 BA-I 8-16-88 9-07-88
88081901 DANGB3-SS-C2 CD-F 8-16-88 9-07-88
88081901 DANGB3-SS-C2 CR-F 8-16-88 9-07-88
38081901 DANCB3-SS-C2 HG-C 8-16-88 9-12-88
88081901 DANGB3-SS-C2 PB-F 8-16-88 9-23-88
88081901 DANGB3-SS-C2 418.1 8-16-88 9-12-88 9-13-88
88081901 DANGB3-SS-C2 MOIS 8-16-88 8-24-88
88081901 DANGB3-SS-C2 8080 8-16-88 8-25-88 9-22-88 9-26-88
88081901 DANGB3-SS-C2 8270 8-16-88 8-26-88 10-11-88
88081902 DANGB3-SS-AO AS-F 8-16-88 10-04-88
88081902 DANGB3-SS-AO BA-I 8-16-88 9-07-88
88081902 DANGB3-SS-AO CD-F 8-16-88 9-07-88
88081902 DANGB3-SS-AO CR-F 8-16-88 9-07-88
88081902 DANGB3-SS-AO HG-C 8-16-88 9-12-88
88081902 DANGB3-SS-AO PB-F 8-16-88 9-23-88
68081902 DANGB3-SS-AO 418.1 8-16-88 9-12-88 9-13-88
88081902 DANGB3-SS-AO MOIS 8-16-88 8-24-88
88081902 DANGB3-SS-AO 8080 8-16-88 8-25-88 9-22-88
38081902 DANGB3-SS-AO 8270 8-16-88 8-26-88 10-05-88
38081903 DANGB3-SS-BI AS-F 8-16-88 10-04-88
88081903 DANGB3-SS-BI BA-I 8-16-88 9-07-88
38081903 DANGB3-SS-B1 CD-F 8-16-88 9-07-88
18081903 DANGB3-SS-B1 CR-F 8-16-88 9-07-88
88081903 DANGB3-SS-B1 HG-C 8-16-88 9-12-88
88081903 DANGB3-SS-BI PB-F 8-16-88 9-23-88
38081903 DANGB3-SS-BI 418.1 8-16-88 9-12-88 9-13-88
88081903 DANGB3-SS-BI MOIS 8-16-88 8-24-88
88081903 DANGB3-SS-B1 8080 8-16-88 8-25-88 9-22-88
38081903 DANGB3-SS-BI 8270 8-16-88 8-26-88 10-11-88

* If applicable

A SUBSIDIARY OF THE PAFONS CORPORATION
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Job No.: ORO1

Work Order No.: 861

Project: Duluth ANGB

Samole Preoaration Data

Laboratory Client Date Date* Date Date*
Samole No. Samole ID Test collected extracted analvzea 2nd col.

38081904 DANGB3-SS-A4 AS-F 8-16-88 10-04-88
38081904 DANGB3-SS-A4 BA-I 8-16-88 9-07-88
38081904 DANGB3-SS-A4 CD-F 8-16-88 9-07-88
38081904 DANGB3-SS-A4 CR-F 8-16-88 9-07-88
38081904 DANGB3-SS-A4 HG-C 8-16-88 9-12-88
38081904 DANGB3-SS-A4 PB-F 8-16-88 9-23-88
38081904 DANGB3-SS-A4 418.1 8-16-88 9-12-88 9-13-88
38081904 DANGB3-SS-A4 MOIS 8-16-88 8-24-88
38081904 DANGB3-SS-A4 8010 8-16-88 8-26-88 8-26-88
38081904 DANGB3-SS-A4 8020 8-16-88 8-26-88 8-25-88
38081904 DANGB3-SS-A4 8080 8-16-88 8-25-88 9-22-88 9-26-88
38081904 DANGB3-SS-A4 8270 8-16-88 8-26-88 10-05-88
38081905 DANGB3-SS-B3 AS-F 8-16-88 10-04-88
38081905 DANGB3-SS-B3 BA-I 8-16-88 9-07-88
38081905 DANGB3-SS-B3 CD-F 8-16-88 9-07-88
38081905 DANGB3-SS-B3 CR-F 8-16-88 9-07-88
38081905 DANGB3-SS-B3 HG-C 8-16-88 9-12-88
38081905 DANGB3-SS-B3 PB-F 8-16-88 9-23-88
38081905 DANGB3-SS-B3 418.1 8-16-88 9-12-88 9-13-88
38081905 DANGB3-SS-B3 MOIS 8-16-88 8-24-88
38081905 DANGB3-SS-B3 8010 8-16-88 8-26-88 8-26-88
38081905 DANGB3-SS-B3 8020 8-16-88 8-26-88 8-25-88
38081905 DANGB3-SS-B3 8080 8-16-88 8-25-88 9-22-88 9-26-88
38081905 DANGB3-SS-B3 8270 8-16-88 8-26-88 10-11-88
38081906 DANGB3-SS-A3.5 AS-F 8-16-88 10-04-88
38081906 DANGB3-SS-A3.5 BA-I 8-16-88 9-07-88
38081906 DANGB3-SS-A3.5 CD-F 8-16-88 9-07-88
38081906 DANGB3-SS-A3.5 CR-F 8-16-88 9-07-88
38081906 DANGB3-SS-A3.5 HG-C 8-16-88 9-12-88
38081906 DANGB3-SS-A3.5 PB-F 8-16-88 9-23-88
38081906 DANGB3-SS-A3.5 418.1 8-16-88 9-12-88 9-13-88
38081906 DANGB3-SS-A3.5 MOIS 8-16-88 8-24-88
38081906 DANGB3-SS-A3.5 8010 8-16-88 8-26-88 8-25-88
38081906 DANGB3-SS-A3.5 8020 8-16-88 8-26-88 8-25-88
38081906 DANGB3-SS-A3.5 8080 8-16-88 8-25-88 9-22-88
38081906 DANGB3-SS-A3.5 8270 8-16-88 8-26-88 10-05-88

If apDlicable

89-DULU0561 2 CL-FRM011134



7
CASE NARRATIVEI QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081901-88081906
WORK ORDER NO.: 861

These soil samples were received at the ES Berkeley Laboratory
on 8-17-88. They were received cold and intact.

113588-A]l -DULUO(362 1 R' Iu 'l 2



WZ 4

000

<. 0

6W LiW
W~

z 0 0

in 'E'

co~-
w

i __ w
Ir 0

<a
I) W -

e 14 0

010

0,90

0 0

.0 0
co A

> >.

- CL cc

0 0 1

0. %A 0V)' LhXAz. V) V\VV . ~u
WJ <~.~-___

(~1f-\ ___

vmN

Co CCrr4q 0

0 cz,~A xA IJ ij, 0.

0z 0 -rC.

U)- -

NN

0 Cr C 4rLo 5 _ __



41:

~4 a

Ic-

.iI
U2

-1j44

lb- till-

UO II-

AM L - U

0 o 3, 7
U = RER



EN51NEERING-SCIENCE INC. PAGE 1

11/29/88

ANALYSIS REPORT

ORDER NUMBER: 861

-UMBER :ZBOOOOD:_4O APPROVED By _____

ORDER DATE : 08/17/88 Lab Supervisor

T DATA: CLIENT DATA:

,K RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

1ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

IDGE, TN 37830 OAK RIDGE, TN 37830

PAYDEN

REPORT COPIES: I

ACT / P0 9 OROOI

,CT :BILL HAYDEN
(615)-4-81-3920

2, UNITS: mg/Kg

DANGB3-SS-C2 DANGB3-SS-AO DANG83-SS-B1 DANGB3-SS-A4 DANG83-SS-83 DANGB3-SS-A3.5

8-16-88 8-16-88 8-16-88 8--16-88 8-16-88 8--16-88

COMPOU)ND 88081901 88081932 88081903 88081904 88081905 88081906

DIG SOIL NA NA NA NA NA NA
11C <5.ON <5.ON <5.ON <5.ON <5.ON <5.0

629 8. 96.3 76.6 69.9 59.6

UIM 12.3*N 10.4*N 14.74N 11.0*N 10.4*fl 8.9,N

lium 43.9 28.7 42.9 30.7 29.7 28.5

~R 01 <0.1 <0.1 <0.1 <0.1 <0.1
10.2SN 12.OSN 9.OSN 8.7SN 12.2N 7.8SN

Not Detected



ENGINEERING-SCIENCE INC. PAGE 2
11/29/88

ANALYSIS REPORT

~OKORDER NUMBER: 861

C NUMBER :ZBOO00000440 APPROVED BY i.A' '

., ORDER DATE : 08/17/88 Lab Supervisor

-PORT DATA: CLIENT DATA:
'AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

I1 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

IT HAYDEN

Or REPORT COPIES: 1

C RACT / PO # : OROO

C ACT : BILL HAYDEN

(615)-481-3920

:3, UNITS: mg/Kg

DANGB3-SS-C2 DANGB3-SS-AO DANGB3-SS-B1 DANGB3-SS-A4 DANGB3-SS-63 DANG83-SS-A3.5

8 16-88 8-16-88 8-16-88 8-16-88 8-16-88 8-16-88

E COMPOUND 88081901 88081902 88081903 88081904 88081905 88081906

18.1 PETROLEUM HYDROCARBONS 130 <100 <100 <100 <100 <100

ISTURE 16.2 15.0 22.2 18.3 19.4 16.8

" Not Detected
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ORDR DTEENGINEERING-SCIENCE INC. PAGE 3

ORDER NUMBER: 861

iUMBER :ZBOOOOOOD440 APPROVED BY ______________

ORE AE:08/17/88 Lab Supervisor

JT DATA: CLIENT DATA:

I IG/UUHANGB ES OAK RIDGE/DULUTH ANGB 134)
3. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

!IDGE, TN 37830 OAK RIDGE, TN 37830
HAYDEN

REPORT COPIES: 1

'ACT / P0O OR001

xCT :BILL HAYDEN

(615)-481-3920

4, UNITS: ug/Kg, GROUP 8010

DANG83-SS-A4 DANGB33-SS-83 DANGB3-SS-A3.5

8-16-88 8-16-88 8-16-88
COMPOUND 8.8081904 88081905 88081906

'L CHLORIDE ND ND ND
'2-CHLOROETHOXY)METHANE ND ND ND
:2-CHLOROISOPR0PYL)ETHER ND ND ND
)BENZENE ND N4D RD

)DICHLOR0MET ANE RD ND ND
)FORM ND ND ND
)ETHANE ND ND NO

IN TETRACHLORIDE ND ND NO
ACETALDEHYOE ND NO NO

'AL ND ND ND
OBENZENE NO NO ND
OETHANE NO NO ND

1OFORM 0.2B 1.1B 0.2B
.OROHEXANE ND ND ND

-OROETHYL VINYL ETHER ND ND ND
.OIETHANE ND ND ND
c*IETHYL METHYL ETHER ND ND ND
'OTOLUENE ND RD ND
)MOCHLOROM4ETHANE ND NO ND
A4M*iETHANE ND NO ND
.ICHLOROBENZENE ND NO ND
ACHLOROBENZENE ND ND ND
ICHLOROBENZENE ND ND ND
.ORcOIFLUORc*METHANE ND ND ND

ICHLOROETHARE ND ND ND
,ICHLOROETHANE N4D ND ND

1CHLOROETHYLENiE RD 0.7 N
.-1,2-DICHLOROETHYLENE ND NO ND

ORc*4ETHANE 12B 5.86 4.38
ICHIOROPROPANE ND ND ND

Not Detected



ENGINEERING-SCIENCE INC. PAUE 4

11/29/88

fANALYSIS REPORT FOR WORK ORDER NUMBER 861

DANCB3-SS-A4 DANGB3-SS-83 DANGB3-SS-A3.5

8-16-88 8-16-88 8-16-88

COMPOUND 88081904 88081905 88081906

DICHIOROPROPYLENE ND ND NO

,i,2,2-TETRACHLOROETHANE ND RD ND
,1,1,2-TETRACHLOROETHANE ND ND ND

ACHIOROETHYLENE ND 15 ND

I-TRICHLOROETHANE ND 89 ND

,1,2-TRICHLOROETHANE ND ND ND

ICHLOROETHYLENE ND ND ND

R HLOROFLUCOROMETHANE ND ND ND
R LOROPROPANE ND ND ND
INYL CHLORIDE ND ND ND

*Not Detected

1.14 1



ENGINEERING,-SCIENCE INC. PAGE 5

11/29/88

ANALYSIS REPORT

ORDER NUMBER: 861

I1UMBER :ZBOOOODO4O APPROVED BY 3d'
ORDER DATE :08/17/88 Lab Supervisor

~T DATA: CLIENT DATA:

K RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

3. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

kIDGE, TN 37830 OAK RIDGE, TN 37830

HAYDEN

REPORT COPIES: 1

ACT / PDO OR001

CT :BILL HAYDEN

(615)-481-3920

4, UNITS: ug/Kg, GRWuP 8020

DANGB3-SS-A4 DANG83-SS-83 DANGB3-SS-A3.5

8-16-88 8-16-88 8-16-88

COMPOUND 88081904 88081905 88081906

-AE ND ND ND

ZOSENZENE ND ND ND

)ICHLOROBENZENE ND ND ND

'ICHLOROBENZENE ND ND ND

)ICHLOROBENZENE '. ND ND ND

- BENZENE ND RD ND

NE1.6 36 1.6

I4ES ND ND ND

Not Detected



ENGINEERING-SCIENCE INC. PAGE 6

11/29/88

I ANALYSIS REPORT

'T ORDER NUMBER: 861BY______________

J NUMBER ZBO000000440 APPROVED BY ____________

''N ORDER DATE 08/17/86 Lab Supervisor

N DRT DATA: CLIENT DATA.

: AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANG8 134)
'10 S. ILLINOIS AVE, STE. S103 710 S. ILLINOIS AVE. STE. S103
3AK RIDGE, TN 37830 OAK RIDGE, TN 37830
3 HAYDEN

4 OF REPORT COPIES: 1

rRACT / POU OR001

:unrCT :BILL HAYDEN
(615)-481-3920

r :4, UNITS: ug/Kg, GRO(JP 5080

DANG3-SS-C2 DANG63-SS-AO DANG83-SS-Bl DANGB3-SS-A4 DANGB3SS-B3 DANG3-SS-A3.5
8-16-88 8-16-88 8-16-88 8-16-88 8-16-88 8-16-88

ICOMPCAND 88031901 88081902 88081903 88081904 88081905 88081906

111NND ND ND ND ND ND
M iA-BHC ND NO NO RD ND ND
3hiA-BHC ND NO ND ND ND NO

)ELTA-BHC ND RD ND ND ND ND
31 iA-SHC ND ND ND ND ND NO

:1 3RDANE ND NO ND ND ND RD

4,4'-DDD 110 ND ND ND ND ND
4,1DE61 ND ND 33 ND ND

4 -DDT 500 ND ND 75 20 ND
) .DRIN NO ND ND ND ND ND
zNDOSULFAN I NO ND ND NO RD ND
7)'SULFAN I I ND RD ND NO ND ND
-) )SULFAN SULFATE ND ND ND NO NO ND

kINND NO NO ND 48 ND
~NRNALDEHYDE NA NA NA NA NA NA

,'E ACHLOR ND ND ND ND ND ND
* ACHLOR EPOXIDE NO ND ND ND NO ND
'EPONE NA NA NA NA ~ NA NA
4EITHOXYCHLOR ND ND ND ND ND ND
'( PHENE ND ND ND WD ND NO
:C- 1016 ND RD ND ND ND ND

CB-1221 ND ND ND ND ND NO
')C-1232 ND RD ND ND ND NO
C 1242 ND NO NO NO ND ND

'Cb-12 48  NO NO ND ND ND ND
ICB-1254 NO ND ND ND ND ND

~C1260 ND NDN ND ND ND

OD Not Detected

1143



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO(S). 861
EPA METHOD 8270 ANALYSIS

These samoles were extracted, within holding time, on August 26,

1988. SamDles 88081902, 88081904 and 88081906 were first analyzed
within holding time, on October 5, 1988. The remainder we-re analvzed
six days out of holding time, on October 11, 1988. One or more internal

standards were outside of EPA QC limits for all samoles, exceot

88081903. The non-comliant extracts were re-analyzed with the same
result, suggesting a matrix effect. Results of the first analvst are
reported.

1144
89-DULU0880 I CN-FRM0 2



ENGINEERING SCIENCE page I of S
Priority Pollutant Analysis
Base Neutral5 - SW 8270

Matrix: Soil

Date Received: August 17, 188 Work Order: 881
Date Reported: October 28, 188 Job Number: OR001

FOR: ES:Oak Ridge/Ouluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. rllinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081901 88081902
Sample No.: DANGB3-SS-C2 DANGB3-SS-AO
Date Sampled: 8-16-88 8-16-88I Time Sampled: 10:00 13:5S
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 10-05-88
Percent Moisture: 16 is

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ugl/kg

1,3-Dichlorobenzene 330 NO NO
1,4--ichlorobenzene 330 ND ND
Hexacnloroethane 330 NO ND
Bis(2-chloroethyl)ether 330 ND ND

S1 ,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 NO NO
Bis(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamlne 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Ni-trobenzene 330 NO ND
Isophorone 330 NO NO
Naphthalene 330 NO NO

Bis(2-chloroethoxy)methane 330 NO ND
2-Chloronaphthalene 330 NO ND

Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 NO ND
Acenaphthene 330 NO NO
Dimethyl phthalate 330 NO NO
2,6-Dinitrotoluene 330 ND ND

Fluorene 330 ND NO
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 NO ND
N-Nitrosodiphenylamine 330 NO NO
Hexachiorobenzerte 330 NU NU

[

[114:5



Priority Pollutant An&lysis page 2 of
t- Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: August 17, 1988 Work Order: 881
Date Reported: October 28, 1988 Job Number: OR001 4
FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081901 88081902
Sample No.: DANGB3-SS-C2 DAN683-SS-AO
Date Sampled: 8-18-88 8-18-88
Time Sampled: 10:00 13:55
Date Extracted: 8-26-88 B-26-88
Date Analyzed: 10-11-88 10-05-88
Percent Moisture: 18 15

Compound Detection ANALYTICAL RESULTS
Limi-ts (dry weight)
ug/kg uQ/kg uglkg

Phenanthrene 330 NO NO
Arthracene 330 ND NO
Dibutyl phthalate 330 ND No
Fluoranthene 330 NO ND
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND NO
Butyl Benzyl phthalate 330 ND NO
Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND NO
4-Bromophenyl phenyl ether 330 ND ND
Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 NO NO
Benzo(b)fluoranthene 330 NO ND
Benzo(k)fluoranthene 330 ND ND
Benzidine 2000 NO NO
3,3'-Oichlorobenzidine 860 NO ND
Benzo(a)pyrene 330 NO NO
Indeno(l,2,3-cd)pyrene 330 ND NO
Dibenzo(a,h)anthracene 330 NO NO
Benzo(ghi)perylene 330 ND ND
Benzyl Alcohol 880 ND NO

iI
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Priority Pollutant Analysi5 Page 3 of S

Base Neutrals - SW 8270
Matrix: Soil

(continued)

Date Received: August 17, 1988 Work Order: 861

Date Reported: October 28, 1988 Job Number: DR001

For: ES:Oak Ridge/Ouluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081901 88081902

Sample No.: DANGB3-SS-C2 DANGB3-SS-AO

Date Sampled: 8-16-88 8-16-88

Time Sampled: 10:00 13:S5

Date Extracted: 8-26-88 8-26-88

Date Analyzed: 10-11-88 10-05-88

Percent Moisture: is is

Compound Detection Analytical Results

Lip.its (dry weight)[ ug/kg ug/kg ug/kg

Acetophenone -- * NO NO

Aniline -- * NO ND

4-Aminobiphenyl -- * ND ND

4-Chloroaniline 660 ND ND
1-Chloronaphthalene -- * ND NO

Oibenzofuran 330 NO ND

p-Dimethylaminoazobenzene -- * ND ND
7,12-Dimethylbenz(a)anthracene -- * ND ND

a-,a-Dimethylphenethylamine -- * ND ND

Diphenylamine -- * ND ND

1 ,2-Diphenylhydrazine -- * NO ND
Ethyl methanesulfonate -- * ND ND

3-Methylcholanthrene -- *N N

Methyl methanesulfonate -- * NO NO

2-Methylnaphthalene 330 NO NO

1-Naphthylamine -- ND ND
2-Naphthylamine -- * ND ND

2-Nitroaniline 1600 NO ND
3-Nitroaniline 1600 ND ND

4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -- * ND ND

N-Nitrosopiperidine ND ND
Pentachlorobenzene -- * NO ND

Pentachloronitrobenzene -- * NO NO
Phenacetin -- * NO ND

M2-Picoine -* ND ND

|I Pronamide -- * NO ND

1,2,4,S-Tetrachlorobenzene -- * ND ND

* EPA has not yet determined detection limits for these compounds.

1 1147



Priority Pollutant Analysis page 4 of S
Pesticides and PCBs - SW 8270

Matr.: Soil

Date Received: August 17, 1988 Worl Order: 861
Date Reported: October 28, 1988 Job Number: OR001

FOR-: ES:Oal, Ridge/Duluth ANGB ATTN:1Ir. Bill Hayden
Address: 710 S_ Illinois Ave, Suite F-103

Oak Ri-dge, TN 37838

Lab Number: 88881901 88081902
Sample No.: DANGB3-SS-C2 DANG3-SS-A0
Date Sampled: 6-16-88 8-16-88
Time Sampled: 10:00 13:85
Date Etracted: 8-26-88 8-26-88
Date Analyzed: 10-1 -8s 10-05-88
Percent Moisture: 1 Is

Compound Detect-ion ANALYTICAL RESULTS
L=mit s (dry wei-ght )
ug/lIg ug/lg ug/kg

Alpha-BHC -- ND ND

Gamma-BHO -- ND NO
Beta-HC 660 ND NO
Hep-tachlor 330 NO NO
Dlie-BHC 500 ND ND
Aldrin 338 ND ND
Heptachlor epo\ide 338 ND NO
Endosulfan I--- ND ND
Dieidrln S8 ND ND
4,4'-DOE 1000 ND ND
Endrx n -- NO NO
Endosulfan Ii -- ND ND
4,4'-DDD SOO ND ND
4,4-'-DDT 830 ND ND
Endosulf'an Sulfate 180 ND ND
Eidri-n aldehyde -- + ND ND
Endri-n Ketone -- * ND NO

Chlordane 2080 ND ND
Methoxychlor -- * ND ND
Toxaphene 2808 ND ND
ArOClo- -16 200 ND NO
Aroc1or- 1221 2000 NO NO
Aroclor-1232 2608 ND NO
Anoclr n-242 a A 00N hin N, D
Aroclor-1248 2000 NO ND
Aroc-lor- 12-4 200 ND ND
Aroclor-1260 2000 ND ND

EPA has not yet de-termined detect-,on limits for these compounds.

I~lIi
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I
Priority Pollutant Analysrs page S of SJAcid Etractables -- SW 8270

Matrix: Soil

Date Received: August 17, 1988 Wort Order: 861
Date Reported: October 28, 1988 Job Number: ORO0l

FOR: ES:Oak Ridge/Dululh ANGB ATTN: Mr. Bill Hayden

Address-:710 S. illinois Ave, Suite F-103
Oak Ridge, TN 37830

Lab Number: 88081901 88081902
Sample No.: DANGB3-SS--C2 DANGB3-SS-Ag
Date Sampled: 8-16-88 8-1-6-88

Time Sampled-: 10:-00 13:SS
Date Extracted: 8-26-88 8-28-88
Date Analyzed: 10-11-88 10-05-88
Percent Moisture: is Is

Compound Det-ec t'ion ANALYTICAL RESULTS
Limif-s (dry weight)

uglkg ug/kg ug/kg

2-Chiorophenol 330 NO NO
2-Na trophenol 330 ND NO
Phenol 330 NO NO
24-DimethylphenoI 330 N ND
2,4-Dichlorophenol 330 NO NO

2 ,4,6-Trichloroplienol 330 ND ND

4-Chioro-3-meihylphenol 660 NO NO
2,4-Ditni4trophenol 1600 NO ND
2,4-Dichloropheno 1--- NO NO

2-Methyl-4 ,S-Di n t-rophenoi 107 BOO N NO

SPentachl-oropheno! ! 600 NO NO 0
4-NDhorophenol 1-00 ND NO

Benzoic Acid 1600 NO NO
2-Methylphenol 330 NO NO
3- & 4-Hethylphenol 330 NO ND
2,3,4,6-Tetrachlorophenol -- * NO NO
2,4,S-Tri-chlorophenol 330 ND NO

Analyst Laboratory Supervisor

# EPA has not yet determined detection lirits for these compounds-.

B = Compound was detected in the blank.

NOTE: Samples are di-scarded 30 days a-fter results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or d--sposed of at client e.<pense_

It4X



ENGINEERING 2CIENCE P'q e o 0f 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

Date Received: August 17, 1988 Work. Order: 861
Date Reported: October, 28, 1988 Job Number: OR00I

FOR: ES:Oak Ridge/Duluth ANGB AiTTN: fir. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Numiber: 88081903 88081904
Sample No.: DANG83-SS-Bi DANGB3-SS-A4
Date Sampled: 8-16-88 8-16-88
Time Sam~pled: 1*2:55IS2
Date Extracted: 8-2j-88 8-2-6-88
Date Analyzed-: 10-1l-88 10-05-88
Percent Moislure: 22 18

Compound Detection A~NALYTICAL RESULTS
Lim~its (dry weight)
ug/kg ug/kg ug/[kg!

I ,3-Dichlorobenzene .33 0 ND ND
1,4-Dichlorobenzene 3-0 ND ND
Hexachloroethane 3330 14D ND
Bis(2_-chl~oroethyl)ether 330 NL ND,"J
1 ,2-Drchlorobenzene 33 30 11D ND
N-Ni'trosodimethylam'ine 330 ND NO
Bi4s(2-chloroi-sopropyl)etlher 330 ND ND
N-Nitrosodi-n-propya'ine 330 ND ND
Hexachlorobutadi-ene 330 ND ND
I ,2,4-Trichlorobenzene 3370 ND ND
Nitrobenzene 370 ND 140
isophorone 330 ND N1D
Naphthalene 330 ND ND
B is ( 2 -c hi1oroethox y )me t hene -70 ND0 NO
2-Chloronaphthialene 330 ND ND
Hexach 1-orocyc lopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Aceriapht bane 30ND ND
Dirmethyl phthalate j_'O ND ND
2. ,6-Dinitrotoluene 3'30 ND ND
Fluorene 330 1N0 ND
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Na trosodiphenylarnrne 330 ND ND
Hexach-lorobenzene 30ND WD



I
Priority Pollutant Analysis page 2 of S

Base Neutrals - SW 8270
Matrix: Soil

(continued)I
Date Received: August 17, 1988 Wor: Order: 861

Date Reported: October 28, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F--103

Oak Ridge, TN 37830

Lab Number: 88081903 88081904
Sample No.: DANG3-SS-BI DANGB3-SS-A4
Date Sampled: 8-16-88 8-16-88

Time Sampled: 12:55 1s:25
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 10-0q-88
Percent Moisture: 22 18

Compound Detection ANALYTICAL RESULTS

I Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND NO
Anthracene 330 ND 14D
Dibutyl phthalate 330 ND ND

Fluoranthene 330 ND NO
4-Chloropheryl phenyl ether 330 NO NO
Pyrene 330 ND ND

Butyl Benzyl phthalate 330 NO NO

Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 NO !ND

4-Bromophenyl phenyl ether 330 NO ND

Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 NID ND

Benzo(b)fUuoranthene 330 NO ND
Benzo(l )fluoranthene 330 NO ND
8 enzxdine 2000 ND ND

3,3'-Dichiorobenzidine 660 ND NO
Bernzo(a )pyrene 330 ND NDIInden.( ,2 ,3-cd )pyrene 330 ND ND

Oibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 NO NO
Benzyl Alcohol 660 NO NO

I i s



Priority Pollutant Analysis Page 3 of 5

Matri^: Soil

(condtinued)

Date Received: August 17, 1988 Won,. Order: 86!
Date Reported: October 28, 1988 Job Number: DR00l

For: ES:Qal. Ridge/Duluth ANGB ATTN: Mir. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oat- Ridge, TN 37630

Lab Number: 88881903 88081904
Sample No.: DANGB3-cSS-B I DANGB3-SS-A4
Date Sampled: 8-16-88 8-16-88
Time Samplted: 12-:95 19:2S
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 18-11-88 10-05-88
Percent M~oist-ure: 22 I Is

Compound Detection Analytical Results
Limits (dry weight)
ug/1kg ug/1kg ug/Fg

Acetophenone - ND ND
Ani-line - NO ND
4-Aminobiphenyl -*ND ND
4-Chloroan.41ine 668 ND NO
I-Chloronaphthalene -*ND NO
Dibenzofuran 3380 NO ND
p-Dimethylaminoazobenzene -*ND ND
7,12--Dmmeihylbenz-(a)anthracene -- 40 1O D
a-,a-Dimethylphenethylamina - ND ND
Diphenylamine -*ND ND
I ,2-Diphenylhydra7iie - ND ND
Ethyl inethanesulfonate - ND ND
3-fiethylcholantvhrene - ~ ND ND
Methyl methanesulfonate -*ND ND
2-riethylnapht-halene 330 ND ND
1-Naphthylamine -'ND N4D
2-Naphthylamine -*ND 14D

2-N-itroaniline 1588 ND ND
3-Nitroaniline 1600 ND NO
4-Nitroanim-ine 1-500 ND 0 D
N-N i-tros5o-d i-n- but yIam i ne -- DND
14-Nitrosopiperidine -*ND ND4 1
Pentachiorobenzene - ND ND
Pentachloroni-trobenzene -- 4 D WD

Fhenacet~n 1-0 ND N

Pronamide - ND ND
1,2,4,5-Tetrachiorobenzene - ND ND

SEPA has not yet determined detection lmmsfor these compounds.
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Priority Pollutant Analysis page 4 of S
Pesticrdes and PCBs - SW 8270

Matrix: Soil

Date Received: August 17, 1988 Worl, Order: 861
Date Reported: October 28, 1988 Job Number: OROI

FOR: ES:Oal, Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. ill-inois Ave, Suite F-103

Oak Ridge TN 37830

Lab Number: 88081903 88081904
Sample No.: DANG83-SS-BI DANGB3-SS-A4
Date Sampled: 8-16-88 8-16-88
Time Sampled: 12:S5 15:25
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 10-05-88
Percent Moisture: 22 18

Compound Detection ANALYTICAL RESULTS
Lim1ts (dry weight)
ug/l:g ug/kg ug/kg

Alpha-BHC -- * ND NO
Gamma-BHC -- * ND NO

Beta-BHC 680 NO NO
Heptachlor 330 ND ND
Delta-BHOIC s0@ ND NO
Aldrin 330 NO NO
Heptachlor epoxide 330 NO ND
Endosulfan I -- * NO NO
Dieldr-in s0@ ND ND
4,4'-DOE 1000 ND NO
Endrin -- * ND ND

Endosulfan I -- * ND NO
4,4'-DDD so0 NO NO
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- * ND NO

Endrin Ketone -- * ND ND
Chlordane 2000 ND ND
Methoxychlor -- * ND ND
Toxaphene 2000 ND NOAroclor-lOI& 2000 NID ND
Aroclor-1221 2000 ND NO

Aroclor-1232 2000 NO NO
Aroclor-1242 2000 NO NO

I. Aroclor-1242 2000 ND NO
Aroclor-1254 2000 ND NO
Aroclor-t1250 2000 NO NO

* EPA has not yet determined detection limits for these compounds.

i 15s3



Priority Pollutant Analysis page 5 of S

Acid Extracta-les -- SW 8270

Matrix: Soil

Date Received: August 17, 1988 Wor, Order: 861

Date Reported: October 28, 1988 Job Number: ORO0I

FOR-: ES:Oal. Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oat, Ridge, TN 37830

Lab Number: 88081903 88081904

Sample No.: DANG83-SS-£1 DANGB3-SS-A4

Date Sampled: 8-16-88 8-16-88

Time Sampled: 12:5S 15:25

Date Extracted: 8-2-88 8-26-88
Date Analyzed: 10-11-88 10-05-88

Percent Moisture: 22 Is

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg ug/kg
----------------------------------------------------------------------------

2-Chlorophenol 530 NO ND
-Ni trophenol 330 ND ND

Phenol 330 ND N

2,4-Dimethylphenol 330 ND ND

2,4-Dichlorophenol 330 ND NO

2,4,6-Trichlorophenol 330 ND NO

4-Chloro-3-methylphenol 660 ND NO

2,4-Dinitrophenol 1600 ND ND

2,B-D.ichlorophenol -- * ND ND
2-MefhyI-4 ,6-Dini-trophenol 1600 ND ND
Pentachlorophenol 1-600 ND ND

4-Nitrophenol 1600 NO NO

Benzoic Acid 1600 ND ND

2-Methylphenol 330 ND NO

3- & 4-11ethylphenol 330 ND NO
2,3,A,6-Tetrachlorophenol -- * NO ND
2,4,S-Trichiorophenol 330 ND NO

Analyst Laboratory Supervisor

EPA has not yet determined detection li-mits for these compounds.

B = Compound was detected in the blant".

NOTE: Samples are discarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page i of S
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Sail

Date Received: August 17, 1988 Work Order: 861
Date Reported: October 28, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081905 88081906
Sample No.: DANGB3-SS-B3 DANG3-SS-A3.5
Date Sampled: 8-16-88 8-16-88
Time Sampled: 15:05 15:40
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 10-05-88
Percent Moisture: 19 17

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/lg ug/kg ug/kg
1 ,3-D-ichlorobenzene 330 ND ND

1,4-Dichlorobenzene 330 ND NO

Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 NO ND
1,2-OLchlorobenzene 330 ND NO
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropy!)ether 330 NO NO
N-Nitrosodi-n-propylamine 330 ND NO

HeX achlorobutadi-ene 330 ND ND
1,2,4-TrichIorobenzene 330 NO ND
Nitrobenzene 330 NO NO
Isophorone 330 NO ND
Naphthalene 330 NO NO
Bis(2-chloroethoxy)methane 330 ND NO
2-Chloronaphthalene 330 ND ND
Hexachlorocyciopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Acenaphthene 330 NO ND
Dimethyl phihalate 330 NO ND
2,6-Dinitrotoluene 330 NO ND
Fluorene 330 ND ND
2,4-Din trotoluene 330 ND ND
Diethyl phthalate 330 ND NO
N-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzane 330 ND ND

- I i 55



Priority Pollutant Analysis page 2 of S
Base Neuitrals - SW 8270

Mairix,: Soil

(continued)

Date Received: August l, 1988 Worl, Order: 861

Date Reported: Ociober 28, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Ave, Suite 103

Oal Ridge, TN 37830

Lab Nunber: 88081905 88081906

Sample No.: DANGB3-SS-B3 DANGB3-SS-A3.5.
Date Samplid: 8-16-88 8-16-88

Time Sampled: 15:05 15:40

Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 10-05-88

Percent Moisture: 19 17

Compourd Detect ion ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 NO ND
Anthracene 330 NO NO

Orbutyl phtha!ate 330 NO NO

Fluoranthene 330 NO NO
4-Chlorophenyl phenyl ether 330 NO NO

Pyrene 330 NO NO
Butyl Benzyl phthaia-te 330 NO ND
Bis(2-ethylhexyl) phthalate 330 ND NO
Chrysene 330 NO ND
4-Bromophenyi phenyl ether 330 NO NO

Benzo(a)anthracene 330 NO NO

DO-n-oc+ylphthalete 330 NO ND
Benzo(b)fluoranthene 330 ND ND
Benzo(b )fluoranthene 330 NO NO

Benzidlne 20 ND NO
3,3'-Dichlorobenzidine 6@0 NO ND
BenzO(a)pyrene 330 NO NO

Iideno( ,2 ,3-cdpyrene 330 NO NO

Drbenzo(a,h)anthracene 330 NO NO

Benzo(ghi)perylene 330 NO ND

Benzyl Alcohol 660 NO ND
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Priority Pollutant Analysis Page 3 of 6

Base Neutrals - SW 8270
Matrix: Soil

(continued)

Date Received: August 17, 1988 Work Order: 861

Date Reported: October 28, 1988 Job Number: OR001

For: ES:Oa, Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081905 88081906
Sample No.: DANGB3-SS-B3 DANGB3-SS-A3.5
Date Sampled: 8-16-88 8-16-88

Time Sampled: 16:05 15:40
Date Extracted: 8-26-88 8-26-88

Date Analyzed: 10-11-88 10-e5-88

Percent Moisture: 19 17

Compound Detection Analytical Results

Limits (dry weight)

ug/kg ug/1.g ug/t'g

Acetophenone -- * NO NO
Aniline -- * ND ND
4-Aminob iphenyl -- * NO NO
4-Chloroani-line 660 NO NO
i -Chloronapht ha ene -- + ND NO

Dibenzofuran 330 NO ND
p-Dimethylami-noazobenzene -- r ND ND
7, 1 2-Di methyibenz ( a )anthracene -- * ND ND
a-,a-Dimethylphenethylamine -- + ND NO

Diphenylamine ND NO
i ,2-Diphenyl-hydraz.ne -- * NO NO
Ethyl methanesulfonate -- * ND NO

3-Methychiolanthrene -- ND ND
Methyl methanesulfonate -- * ND NO
2-re thylnaphthalene 330 ND ND
I-Naphthylamine -- * ND ND
2-Naphthylamine -- * ND ND
2-Nitroana!ine 1600 NO ND
3-Ni troaniline 1600 NO ND
4 -Nitroani-line 1600 ND ND
N-NiAtroso-di-n-butylamine -- 1 ND NO

N-Nitrosopiperidine -- * NO NO

Pentachlorobenzene -- * ND NO
Pent-achloroni-troben:ene -- * NO ND

Phenacetkn -- * ND ND
2-P ir ,o] ie -- ' ND ND

Pronamide -- ND NO
I ,2,4,5-Tetrachlorobenzene -- ; ND NO

EPA r.s not yet determzned detection limits for these compounds.
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Priority Pollutant Analysis page 4 of S
Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received: August 17, 1988 Work Or-der: 861
Date Reported: October 28, 1988 Job Number: ORO0I

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. illinois Ave, Suite F-103

Oal: Ridge, TN 37830

Lab Number: 88081905 88081908
Sample No.: DANGB3-SS-B3 DANGB3-SS-A3.S
Date Sampled: 8-16-88 8-16-88
Time Sampled: 15:06 IS:40
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 1-05-88
Percent Moisture: 19 17

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- * NO ND

Gamma-BHC -- * NO NO

Beta-BHC 660 NO NO
Heptachlor 330 NO NO
Delta-BHC S0 ND NO
Aidrin 330 ND NO
Heptachlor epoxide 330 ND ND
Endosulfan I -- ND NO

Diel-drin 50 NO NO
4,4'-DDE 1000 NO NO
Endrin -- * ND ND
Endosulfan I!i -- ND ND

4,4'-DDD So0 NO NO
4,4!-DDT 830 NO NO
Endosulfan Sulfate 1000 NO NO
Endrin aldehyde -- * NO NO
Endrin Ketone -- NO ND

Chlordane 200 ND NO
Methoxychior -- * ND ND
Toxaphene 2000 NO NO
Aroclor-101 2000 ND ND
ArocIor-1221 2000 ND NO
Aroci or-1232 2000 NO NO
6roclor-i24Z 2000 ND NO

Aroclor-1248 2000 ND ND
Aroclor-12S4 2000 NO NO
Aroclor-1260 2000 ND ND

EPA has not yet det-ermrned detection limits for these compounds.

... I ..... 1158_ _



I
Priority Pollutant Analysis page 5 of S
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 17, 1988 Work Order: 861

Date Reported: October 28, 1968 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081905 8081906
Sample No.: DANGB3-SS-83 DANGB3-SS-A3.5
Date Sampled: 8-16-88 8-16-88
Time Sampled: 15:05 15:40
Date Extracted: 8-26-88 8-26-88
Date Analyzed: 10-11-88 10-0S-88
Percent Moisture: 19 17
----------------------------------------------------------------------------

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/fg ug/kg ug/kg

2-Chlorophenol 330 NO N0
2-Nitrophenol 330 ND ND
Phenol 330 NO ND
2,4-Dimethylphenol 330 NO ND
2,4-Dichlorophenol 330 NO NO
,4, -Trichlorophenol 330 ND ND

4-Chioro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 NO NO
2,6-Dichlorophenol -- * NO ND
2-Hethyl-4,6-Dinitrophenol 1600 NO NO
Peniachlorophenol 1600 NO NO
4-Nitrophenol 1600 NO NO
Benzoic Acid 1600 ND NO
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 NO NO
2,3,4,6-Tetrachlorophenol -- I NO NO

2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

* EPA has not yet determined detecti-on limits for these compounds.

8 Compound was detected in the blank.

NOTE: Samples are di-scarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081901-88081906

As a result of extreme sample matrix inte.ference, dilution was
required for sample analysis. The reportzng limit and '1DL for the
analyte(s) listed have increased as shown:

A1 .Ite Reporting Li -iit MDL

Arsenic 10mg/Kg 5.0 mg/Kg
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SCASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081706, 880817u8-88081709

SSamples No.: 88081749-88081754
Samples No.: 88081898-88081906

QC REPORT NO.: ICP-S-0023-88

7he results obtained for the laborarory control sample (LCS)

analyzed with these samples for the analy-.es Cadmium, Chromium and
Barium exceeded the recommended EPA recoveries. All data associated
with this batch was closely inspected and no analytical problems were
found. The initial and continuing calibration verification standards
and blanks and precision and accuracy recoveries were within acceptable
limits with the exception of Cadmium.

The Cadmium spiLke recovery below acceptable limits was followed
by an analy~ieal spike as required by laboratory standlard operating
proced-ure. The results of the analyti,,cS,- spike indicate ma-trix
interf'erenc! for this analyt-e.

-'_n,;,nn~ ICIN-FR1M0 1
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMARY
QC REPORT NO.: OCP-S-0041-88
QC REPORT NO.: OCP-S-0041-88B

Although results of matrix spike analysis were within EPA QC
guidelines, analysis of spiked blanks gave one recovery for dieldrin and
the RPD for endrin that are slightly high. The data associated with
these analyses were closely examined. No analytical errors were found.

Eqdrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OR001 QC Report No.: OCP-S-0041-88B

QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): LowI Attn: Bill Hayden Date Reported: 11-10-88

Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn, 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: 47 , .
88081901-88081906

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. Limits

(ng) (ug/Kg) (ug/Kg ) Rec.

Lindane 2000 ND 66.2 99 46-127

Heptachlor 2000 ND 72.4 109 35-130

Aldrin 2000 ND 68.9 104 34-132

Dieldrin 5000 ND 196 118 31-134

Endrin 5000 ND 119 71 42-139

4,4-DDT 5000 ND 169 101 23-134

MSD Conc. QC Limits

In Extract MSD % MS % %
(ug/Kg) Rec. # Rec. # RPD I RPD I REC

Lindane 75.5 113 99 13 50 46-127

Heptachlor 84.7 127 109 16 31 35-130

Aldrin 78.2 117 104 12 43 34-132

Dieldrin 225 135* 118 13 38 31-134

Endrin 144 116 71 43* 45 42-139

4,4-DDT 197 118 101 16 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: I out of 6 outside limits

Spike Recovery: I out of 12 outside limits

88-A 1-DULU11486 1 1167 [PT-F Rt1O 5



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL

Job No: ORO01 QC Report No.: OCP-S-0041-88

QC Sample No.: 88081906

Client: ES Oak Ridge Level (Low/Med): Low

Attn: Bill Hayden Date Reported: 11-10-88

Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _'__.____ -_-__ ,_____ __
- - -

88081901-88081906

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. 7# Limits
(ng) (ug/Kg) (ug/ig) Rec.

Lindane 2400 ND 76.5 96 46-127

Heptachlor 2400 ND 81.3 102 35-130

Aldrin 2400 ND 92.8 1 16 34-132

Dieldrin 6010 ND 222 111 31-134

Endrin 6010 ND 195 97 42-139

4,4--DDT 6010 ND 209 104 23-13!

MSD Conc. QC Limits

In Extract MSD % MS % %

(ug/Kg) Rec. #' Rec. # RPD # RPD I REC

Lindane 78.8 98 96 2 50 46-127

Heptachlor 87.3 109 102 7 31 35-130

AI drin 82.9 104 116 11 43 34-132

Dieldrin 230 115 111 4 38 31-134

Endrin 204 102 97 5 45 42-139

4,4-DDT 218 109 104 5 50 23-1341

: Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

RPD: 0 out of 12 outside limits

Spike Recovery: 0 out of 12 outside limits

88-A! -DULIU0485 1 1168 PT-FI'.'r



4 PESTICIDE METHOD BLANK SUMMARY

Job No.: ORO01 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Qtrix: Soil
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-II-88

Project: Duluth ANGB

Date Extracted: 8-25-88
Date Analyzed (1): 9-22-88 Date Analyzed (2): 9-26-88
Time Analyzed (1): 02:34 Time Analyzed (2): 00:07
Instrument ID (1): 5890 #2 Instrument ID (2): 5890 112

-GG Column ID (1): OV-1 GC Column ID (2): Hixed

This Method Blank applies to the following sanples, MS and MSD.

EPA Sample J Lab Sample Date Lab Sample Date
No. [ ID (1) Analyzed I ID (2) Analyzed 2

- 88081901 9-22-88 88081901 9-26-88
- 88081902 9-22-88 88081904 9-26-88
- 88081903 9-22-88
- 88081904 9-22-88
- 88081905 9-22-88

88081906 9-22-88

[ I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0044-88
QC REPORT NO.: BNA-S-0044-88B
QC REPORT NO.: BNA-S-0045-88
QC REPORT NO.: BNA-S-0045-88B

WORK ORDER NO.: 876

Initial analysis of samples 88081939, 88081941, 88081942 and the
associated blank resulted in surrogate spike recoveries that were
outside EPA QC limits. Thege samples were re-extracted after holding
times had expired. Analysis of the second extracts resulted in good
surrogate spike recoveries. Results of the second analysis are
reported. No target compounds were found in either analysis of any of
the samples.

Analysis of matrix spikes associated with the first extraction of
these samples resulted in recoveries and RPD's for many of the spiked
compounds that were outside EPA QC limits. Spiked blanks were analyzed
wth similar results. The data associated with these ana~yses were
closely examined; no errors or problems were found.

Results of analysis of matrix spikes associated witn the second
e--traction of samples 88081939, 88081941 and 88081942 showed high
.ecoveries of dinitrotoluene, nitrosodipropylamine, pentachlorophenol
and chloromethylphenol, although RPD-s were good. Analysis of spiked
blanks resulted in good recoveries and RPD's.
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 30 gm

Client: ES Oak Ridge Lab Sample ID: 88081902

Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5822

Suite F-103 Date Received: 08--17-88
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-05-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 15.0
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 22 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.09 550
- Unknown 4.41 12000
- Unknown 4.44 470
- Unknown 4.87 3500
- Unknown 5.29 29000
- Unknown 6.28 550
- Unknown 6.45 1300
- Unknown 6.62 700
- Unknown 6.95 240
- Unknown 12.89 240

57-10-3 Hexadecanoic Acid 24.11 1700
- Unknown 26.21 200
- Unknown 26.53 240
- Unknown 28.82 860
- Unknown 29.29 270
- Unknown 29.45 270
- Unknown 32.14 390
- Unknown 33.69 230
- Unknown 34.44 240
- Unknown 35.40 23000
- Unknown 36.62 340
- Unknown 37.61 310

89-DULU1009 1 .17 TI-FR 01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 30 gm

Client: ES Oak Ridge Lab Sample ID: 88081903
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5842

Suite F-103 Date Received: 08-17-88
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-11-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 22
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 22 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.21 7300
Unknown 3.56 6800

- Unknown 4.32 27000
- Unknown 4.39 260
- Unknown 4.47 1800
- Unknown 4.82 19000
- Unknown 5.14 26000
- Unknown 6.21 2100
- Unknown 6.51 560
- Unknown 6.60 260
- Unknown 7.23 340
- Unknown 7.50 210
- Unknown 9.22 210

Unknown 12.03 300
- Unknown 12.52 210
- Unknown 12.68 560
- Unknown 12.88 340
- Unknown 23.98 860
- Unknown 28.76 730
- Unknown Hydrocarbon 32.14 560
- Unknown Hydrocarbon 34.72 2400
- Unknown l000

89-DULU1010 1 1177 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 30 gm

Client: ES Oak Ridge Lab Sample ID: 88081888-1906
Attn: Bill Hayden Blank 88081938-1942
Address: 710 S. Illinois Avenue Lab File ID: E5797

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-03-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 16 (SepF/Cont/Conc) Sonc

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.42 630
- Unknown 3.46 530
- Unknown 3.75 1200
- Unknown 4.34 130
- Unknown 4.42 530
- Unknown 4.55 1200
- Unknown 4.89 200
- Unknown 5.09 2400
- Unknown 5.30 17000
- Unknown 6.39 330
- Unknown 6.93 430
- Unknown 6.99 230

- Unknown 21.73 330
Unknown 28.83 400
Unknown 35.09 400
Unknown 35.46 8700

89-DULU1014 1 1178 TI-FRM01
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 30 gm

Client: ES Oak Ridge Lab Sample ID: 88081906
Attn: Bill 1ayden
Address: 710 S. Illinois Avenue Lab File ID: E5824

Suite F-103 Date Received: 08-17-88
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-05-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 17
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 12 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 4.28 4400
Unknown 4.47 160
Unknown 4.71 320

- Unknown 5.16 24000
Unknown 6.25 200

79-34-5 l,1,2,2-Tetrachloroethane 6.29 550
- Unknown 6.39 800

57-10-3 Hexadecanoic Acid 24.12 2000
- Unknown 28.82 560
- Unknown 29.27 960
- Unknown 31.17 240
- Unknown 35.42 26000

89-DULU1013 1 179 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 30 gm

Client: ES Oak Ridge Lab Sample ID: 88081905
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5843

Suite F-103 Date Received: 08-17-88
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-11-88
Date Reported: 04-.05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 19
GPC Clean up: (Y/N) N
Extraction:

4 TICs Found: 22 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME Rr EST. COifC. Q

- Unknown 3.22 2700
Unknown 3.56 3400

- Unknown 4.33 34000
- Unknown 4.39 330
- Unknown 4.48 1100
- Unknown 4.86 24000
- Unknown 5.13 23000
- Unknown 6.22 2500

79-34-5 l,l,2,2-Tetrachloroethane 6.25 1300
- Unknown 6.33 580
- Unknown 6.52 450

Unknown 7.18 450
57-10-3 Hexadecanoic Acid 23.99 1700

- Unknown 27.98 610
- Unknown 28.76 1500
- Unknown 31.10 540
- Unknown Hydrocarbon 32.15 1100
- Unknown 33.87 5800
- Unknown Hydrocarbon 34.73 6200
- Unknown 35.62 200000

Unknown 37.21 7000
- Unknown Hydrocarbon 38.39 i0000

89-DULU1012 I 1160 TI-FRM 01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 30 gm

Client: ES Oak Ridge Lab Sample ID: 88081904
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5823

Suite F-103 Date Received: 08-17-88
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-05-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 18
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 22 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.47 28000
- Unknown 4.59 490
- Unknown 4.99 20000
- Unknown 5.04 3600
- Unknown 5.29 22000

79-34-5 l,1,2,2-Tetrachloroethane 6.32 2800
- Unknown 6.44 820

57-10-3 Hexadecanoic Acid 24.12 2700
- Unknown 25.74 780
- Unknown 26.53 330
- Unknown 28.04 570
- Unknown 28.83 610
- Unknown 29.20 1100
- Unknown 30.93 530
- Unknown 32.16 1100
- Unknown 32.33 330
- Unknown 33.71 760
- Unknown 34.46 710
- Unknown 35.37 23000
- Unknown 36.15 540
- Unknown 36.65 760

- Unknown 
37.64 770

89-DULU1011 1 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 861
Matrix: (soil/water) Soil
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88081901
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5841

Suite F-103 Date Received: 08-17-88
Oak Ridge, Tn. 37830 Date Extracted: 08-26-88

Date Analyzed: 10-11-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec: 16

not dec:
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 20 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.22 2100
Unknown 3.50 280

- Unknown 3.56 200
- Unknown 3.60 760
- Unknown 3.67 280
- Unknown 3.99 360
- Unknown 4.29 14000
- Unknown 4.40 240
- Unknown 4.78 7200
- Unknown 5.13 29000
- Unknown 6.19 880
- Unknown 6.23 240
- Unknown 6.35 1800
- Unknown 6.53 880
- Unknown 6.59 280
- Unknown 7.18 360
- Unknown 7.43 280

57-10-3 Hexadecanoic Acid 23.98 1200
- Unknown 29.40 720

Unknown 35.75 760000

89-DULU1008 1 TI-FRM01



[SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: C)f Client: Lab File ID: FS 'V ,

Attn: Matrix: Sc, I
Address: Level (low/med):

Date Analyzed: /o-3- 3
Time Analyzed: l1gl'
Instrument ID:

Date Reported:
Project: P IU

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis
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SEMIVCJLAT1LE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - DECAFLIIOROTRIPHENYLPHOSPHINE (DFTPP)

L%,b Name: Lngineering Science Contract:

Lab Code: Case No.: SAS No.: _SDG No.:

Lab File ID: >S06,3 DFTPP injection Date: 12/09/88

Instrument ID: 70 1 DFTPP Injection Time: 12:16

% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE

51 1 30.0 - 60.0% of mass 198 49.2
68 1 Less than 2.0% of mass 69 0.0( 0.0
69 Mass 69 relative abundantce 60.
7u Less than 2.0% of mass 69 .5(

1 127 1 40.0 - 60.0% of mass 198 48.3
197 Lezs than 1.0% of mass 198 0.0
i1 b Base Peak, 100% relative abundance I10u.
19Y 5.0 - 9 0% of mass 198
27b 1 !0.0 - 30.0" of mass 198 16.8
36b I Greater than 1.00% of mass 198 1.53
I441 Presenr, but less than mass 443 7.0
442 1 Greater than 4o.0% of mass 198 49.2
443 1 17.0 - 23.0U of mass 442 9.4( 19.

1-Value is % mass 69 2-Value is % mass 442

THiS TUNE AP:LIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDAF

LAB LAB DATE I TIME
$AMPLE ID I FILE ID I ANALYZED I ANALYZEE

011 bO mcf/L BNA STD >S0683 12/09/88 12:16
J2I 88092897 MSD REANAL. >S0687 12/09/88 16:32
U31 88061901 iml REANAL. >S0688 12/09/88 17:30
041 88081902 lml REANAL. >S0689 12/09/88 1 18:29
051 88081904 Iml REANAL. >S0690 12/09/88 1 19:29
b 88o;1905 iml REANAL. >S0691 12/09/88 20:29

071 88081906 lml REANAL. >S0692 12/09/88 21:28
081 88092656-59,2629-39 137,4'5 1 >S0693 12/09/88 22:28
091 88092656-59,2629-39 S,3A(.Ac,\ >S0694 12/09/88 23:27

171
181

191
201
211j

11 _ _ _ __ _ __2_ __ _ _ _ _ _ I __ _ _ _ _ _I_ _ _ _ _ _

page 1 ot. i
FORM V SV 1/87 R(

12 __ _ _ I_ __ _ _ __ _ _ __ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



ile >T1eQ9 50 ng DFTPP Scan 75
Bp, Ab i6.4. 4.94 min.50 100 15A 201) 250 300 S-59 50

,I~~~. . 1.... .... .... .... .... .... .... I.... .... .... .... l.... .... .... !..........II

998

7000- .00

600'- 
80

70i 5OOC 69

X -60S77 4421 400' /1 .127

255

-, -4

-30

275 .20

SOOI 29/ -20

, i, Id, ,, J , I, ,,il [i . I 1 '0
C0 100 150 200 250 300 350 400

)11209 SO ng orIPP
7S EM

rie: )11209 Scan ?: 7S ReIn. tint: .91

n/z lnt. m!z Int. ni/z Int. n/z Int. n/z Int.
----. -----. --. -.----------- ---. ---------. ----. --------. .............

3. 10 1.331 85.10 .613 130.05 1.370 181.05 1.171 228.00 .639
11.10 2.388 87.10 .331 135.15 1.135 185.05 1.631 229.10 1.070
19.00 .913 92.10 .835 135.95 .S8? 186.05 I.95 211.10 8,390

50.10 11.052 93.00 3.71S 111.85 2.270 187.05 2327 21S.10 1.213
51.10 19.230 95.10 .731 146.S .11 191.05 .378 216.10 1,17
52.00 2.309 96.10 .711 1W7.0S 1.566 191.35 .A0 2 O7.00 .271
51.00 .J5? 97.10 .88? H17.95 1.918 192.OS 1.083 255.10 38.609
SS.30 1.683 98.00 2.910 119.05 .7 192.95 1.109 256.10 5.532

56.00 1.827 99.10 2.805 ISlOS .365 196.10 3.836 258.10 2.SI

S7.O i.5S1 101.00 I.135 153.05 .861 198.10 100.000 265.00 .979
61.10 .652 103.00 .871 151. 5 757 199,00 7.020 273.10 1.187

63.10 1.996 101.00 1.61 155.05 .861 203.00 .613 271,15 3.158
6S.20 .835 105.20 .992 IS6S 1.957 201.10 2.910 275.15 16.819
69Ao 60.282 107.00 11.01 157.15 .i8 20.10 M.75 276.15 2.o
IV, .51968i.10 2J166 IMu.3 .522 20b.10 18 .33 2J 1.1b1
i, .678 I.'o 30.4 161.15 .o7 207.20 3.810 2.5 .36
73A., 1.292 111.00 1.541 16.95 .783 208.20 .939 296.95 .535
71.10 .o 1z.,o .587 1.05 3719 209.00 .365 323.15 1,592
75.30 6.955 116.10 1.018 168.05 ,911 211.10 .7M .05 .639
76.20 2.218 117.00 6.,63 169.0S .378 2.00 5.063 353.20 .300
77.10 1M3117.9S .731 373.95 .261 218. 0 .66S 365.20 1.527

70.30 3.,62 322.1 .992 ,.oS 1.227 223.30 6.185 123.10 .300
79.10 3.171 323.05 ,.8 1, .626 223.30 1.331 123.20 3.0o0
00.00 2.296 Z27. 8,291 M.15 .626 221.20 10.230 1.2S 7.020 118.7
83.00 3.310 128.15 358 179.o 3.001 225.10 2.205 112.25 .178



Coninin CalitionChc

CompoundHS CFmRFund f CCSC

ConHtrctor -metjylaine .901 Time:0 9.6

Insrent 1.248 1n21i48 CairtinDt:9008

AnHiline Diehyam .90169 .587924 8.53
2-luorophenol 1.2150 1.32 18 .86
bi,3-Chloroenzleer 1.47535 1.13 6.65
P,ihen o oezn 1.41650 1.52749 1.93

P,ihen loroene 1.22408 1,41646 7.14

2-fiehlpheiol 1.2175 1.42231 203
13--4tlehl enoln 1.07135 1.33613 24.71

1,e-achloroeane 1.45340 1.5325 6.86
DBenomoChloroirde - - -

NirBenz enlcho .4201 .48017 19.11
1,i oee 1.3221371.44256 713.0
2-Htitrchenol 1.17367 1.425 70.31
Isop horon e n 1.074170 1.82017 215
bis(2-clilorolsthoylaether 2.4936 2.56623481.68
H,-it ypinenrolamn .3845 .741066 17.84

2,4-Dchloroenolrt .5633 .57432 4.76
Dib4rchlororopane .391 373 8.6
Hapthalriene .45812 .44016 1.18
4-horonine .361307 .342 13.07
2-Netachnltain .20283 .16709 7.35

4i-Chlorofethoyphe .4336 .5634 10.68
2,-iethylntenl .5389 .51559 57.61

?Diff- Di ifferop ence fro73 origi32 a4raeorcu 6

4-ChloaForm .3630 Page417o 3.2

Hexchoroutdiee 2023 1860 .9



Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 12/09/88

Contractor:,./Ee|&),. 9(f(,u( Time: 12:16

Contract No: Laboratory ID: >S0683

Instrument iD: Initial Calibration Date: 10/iAB8
- - -----------

minimum RF for SPCC is Maximum Z Diff for CCC is X

Compound RF RF XDiff CCC SPCC

| Hexachlorocyclopentadiene .29568 .29200 1.24 "

2,4,6-Trichiorophenol .42280 .35900 15.09
2,4,5-Trichlorophenol .52897 .47501 10.20
2-Fluorobiphenyl 1.27220 1.09365 14.03
2-Chloronaphthalene 1.23784 1,08219 12.57
2-Nitroaniline .47288 .56099 18.63
Dimethylphthalte 1.40629 1.23871 11.92
2,6-Dinitrotoluene .31415 .32505 13.12
Hcenaphthylene 1.68918 1.52200 7.90
3-NlitroanilinE ,4455? .57122 28.20
2,4-Dinitrophenol .11898 .13686 15.03 **

Rcenaphthene 1.13011 .95965 15.08 '

Dibenzofuran 1.64131 1.47954 9.92
2,4-Dinitrotoluene .28418 .30471 7.23
4-hitropne..al .28450 .26422 7.13 ii

Fluorene 1.12850 .92516 18.02
Diethylphtha;ate 1.20939 1.04561 13.54
4-Chlorephenyl-phenulether .59183 .49768 15.91
4-Nitroaniline .35956 .31530 12.31
2,4,6-Tribromopl.,.' .21023 .16595 21.06
1,2-Diphenylnyurazine - - -

Alpha-BHC - -
Beta-BIC - -
Gat.a-BHC - - -

Delta-1 - - -

Heptachlor - -
Alo~in
li-ditroodiphenylamine .40286 .47381 17.61 '

4,6-D1nitro-2-Methylphenol .10514 - -

4-Bromophernyl-phenylether .21301 .21306 .02
Hexachlorobenzene .26273 .23211 11.65
Pentacllorophenol .14536 .14155 2.62

RF Response Factor from daily standard file at 80.00 mgIL

PF Average Response Factor from Initial Calibration Form VI

XDiff- X Difference from original average or curve

CCC Calibration Check Compounds (*) SPCC - System Performance Check Compounds (i)

Form VII Page 2 of 3



Continuing Calibration Check 1/98

Contract Nio: Laboratory ID: >SOSB;

Instrument ID: Initial Calibration Date: 1138

hinimuc RF for SPCC is. Maximnum X Diff for CCC isX

Compound RF RF ZDiff CCC SPCC

Phenanthrene 1.03431 1.02772 .64
Anthracene 1.05155 1.05185 .03
Di.-n-Butylphthalate 1.51956 1.36420 10.22
4,4'-DibromobiphenyI - - -

Fluoranthene 1.19047 1.15627 2.87
Heptachlor Epoxide - - -

Endosulfan I- -

4,4'-DDE- - -

Oildrin - - -

Endrin - - -

4,4'-DOD - - -

Endosulfan 11II
Encrin Aidehyde - - -

4,4'-DDT - - -

Endosulfan Sulfate - - -

Dibutylchlorendate - - -

Benzioine .04023 .11993 198.16
Pyrene 1.56086 1.54266 1.17
Terphenyi-d!4 1.05835 1.03858 1.8?
Butylbenzylphtnalate 1.03390 1.03165 .22
3X3-Dicihlorotenzi~ne .13699 .23209 69.54
Chrysene .99655 .9?944 .29
Benzo(a)flnta~racene 1.10407 1.10754 .31
b'1st2-Ethy!hexyl)Phtialate 1.21073 1.20965 .09
Di-o-octyiphthalate 3.40275 2.96629 12.83 #
Benzo(a)Pyrene 1.32098 1.26371 4.34 '

Benzo(b)fluorantheae 1,60850 1.65739 3.04
indeno(1,2,3-cd)Pyrene .96800 1.0037 12.64
Dibenzo(a,h)Anthracene .87481 .81868 6.42
Senzo(k)Fluoranthene 1.44370 1.23549 14.42
Benzo(g,hJi)Perylene .39761 1.00065 11.48

fCF - Response Factor from daily standard file at 80.00 mg/L

RF - fluerag2 Response Factor from Initial Calibration Form VI

%Diff - Z Difference from original average or curve

CCC - Calibration Check Comnpounds (a) SPCC - System Performance Check Compounds()

Form VII Page 3 of 3



SEMIVULATILE INTERNAL STANDALUD AREA SUMMARY

Lab Name: Engineering Science Contract:

Lab Code: Case No.: - SAS No.: SDG No."

Lab File ID (Standard): >S0683 Date Analyzed:12/09/88

instrument IL,: 70 1 Time Analyzed: 12:16

I IS1(DCB) I IS2(NPT) I IS3(ANT) I I
I AREA #1 RT I AREA #1 RT I AREA #1 RT I

1 12 HOUR STDI 157337. 1 '9.11f 531429. 1 12.731 333250. 1 18.211

I UPPER LIMIT 314674,. 1 1062858. 1 I 666500. 1 1
1 -I i!I I. == =

LOWER LIMIT! 78668. 1 265715. 1 166625. i
, -= = = . . . . ,I.. . . . nI.. . . . . . ,.-- - --.. . .- -.. . . . .- -.. . .

SAMPLE I I
NO.

0118Lu92897 M5)I 13123(,. 1 9.091 520071. 1 12.701 276970. 1 18.171
u2I88o81 0u1 irll 165757. 1 9.091 6352!9. 1 12.691 322537. 1 18.191
031880t1902 Irmll 158k0 . 1 9.081 604241. 1 12.701 317084. 1 18.201
0418:'5u!304 iml 131393. 1 9.10! 500743. I 12.691 263852. 1 18.19;
0518880905 Imil 141761. 1 9.111 518473. 1 12.701 276918. 1 18.191
061880:81906 lIni! 140566. 1 9.101 519864. 1 12.72! 254829. 18.221
071J8,U02b!6-59,I 127770. 1 9.10! 532816. 1 12.701 28534. 18.19!
Uo£85U 265t.-5,I 110373. 1 9.101 438680. 1 12.70! 234358. I .181
091

171

181

211 1
22 1 1I- - -

ITf"4 [r):'.P) = 1, 1 Di-horobenzene-d4 UPPER LIMITf + 100%
IS2 (NPT) = Naphthalene-d8 of internal stansard area.
133 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50%

of internal standard area.

nColumn used to flag internal standard area values with an asterisk

page 1 of I

FORM VIII SV- 1/87 Re

11 _ _ __ _ __ _I _ __ _ __ _ _ __ _ __ _ __ _I _ __ _I11 9_ _ __ _ _ __



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering Science Contract: .

Lab Code: ES01 Case No. : SAS No. : SDG No.:

Lab File ID (Standard): >S0683 Date Analyzed:12/09/&'

Instrument ID: 70 1 Time Analyzed: 12:16

I !S4(PHN) I I 1S5(CRY) I I IS3(PRY) I

I AREA #1 RT I AREA #1 RT I AREA #1 RT

I 12 HOUR STDI 494579. 1'22.86, 355739. 1 31.321 235802. 1 37.

I UPPER LIIITI 989158. 711478. 1 471604. 1

LOWER LIMITi 247290. 177869. 1 117901. 1

EPA SAMPLE I
NO. I

0-186 092-.97 MSDI 4322:6. I 22.841 275106. 1 31.341 119743. 1 37.t
0 I8U18(S4( imi 452216. 1 22.U61 321510. 1 31.311 5874.*I 37.
0U - 80614o. imli 464157. 1 22.861 317538. 1 31.331 29221.*I 37.j
041880eI 104 in.! 40978w. 1 22.871 26,180. 1 31.311 40456.*I 37.4'
05I8d081905 i,1l 428243. I 22.871 265226. 1 31.321 32830.*i 37.
06I880819U6 Iml 418558. 1 22.901 265915. 1 31.341 7242.* 37,
07188o92656-59,1 461738. 1 22.861 286261. 1 31.351 74290.*l 37.5.
08188092656-59,1 360594. 1 22.861 218718. I 31.371 35226.*I 37.

11

12i ,

14;

091 _ _ _ _ _ _I_ _ __ _ _I_ _ _ _ __1_ _ _ _ _ _ _ _ _ I.__

17 1 _ I-

Il _ _ ___81 _ _ _ _ _ _ _ _ _ I __ _ _ _ _.__I _ _ _ _ __

191 I I
24 _________ ______ ___ ______I____ I....___ __

15!- _______ ______ I__ __ I _______K___ ___

1 _4 PH__. = Ihe"ant..-eic-. __ ,__...... I0 UPPER LIMIT = + 100%

I55 (C-1,Y) = Chrysene-d12 of internal stansard arez
1 ,6 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

F;Column.t used to flag internal standard area values with an aoteris

page 1 o0

FORM Vl I SV-2 1 /6

11-9-2



CC/HS TUNING AND MASS CALIBATIH

Decafluorotrlphenylphosphine (DFTPP)

Case No. AD-76 Contractor EIIG SCI()/7188) Contract No. 99-99-99

Instrument ID I1 Date / Time 10/05/88 12:08

Lab 1D >01005::03 Data Release Authorized BY:

I w/z 1011 ABUNDANCE CRITERIA XRELATIVE ABUNDANCE

I 51 30.0 - 60.0% of ,tass 198 45.43 OK

68 less than 2.0% of mass 69 0.00 OK (0.00) #1

1 69 mass 69 relative abundance 6i.16

I 0 less than 2.0% of mass 69 .81 OK (1.3231 1l/ -1

&2.7 40.0 - 60.0', of nays I 40.83 01,

I iess tha. 1." c: mas. '?8 V0.00 OK i
I .i$ pias .p e a. *, re 1t.w aouPoance .100.00 OF,

5 . 5, 3 - 9. ;X of ,a. 1,8 7.12 OK,

I 7,5 j 10.0 - 30.0% of ,;as- l-3 20.96 OY,

I ;65 greeter than I.Ou% of raiss 198 1.34 OK

1441 I present, but less than iass 4A3 10.64 OK

I 44i I greater than 40.0% of m5ss 198 73.83 OK

IW 17.0 - 23.0% of ".qass 44:' 15.22 OK (20.61) '2 I

THiS PE[FOR,'IACE TUNE APPLIES Th THE f! - Value in parenthesis is Z mass 69.
.. IK FELES, BLAK!,S ANO ST,.;iDAQS. - "alue in parenthesis is Z mass 442.

:.;:P.E t; , L_______ ______'__.__ E l ?,...S! S TIWE 0 11 LYS:SI

I /o 3"_ ________ I I '2:'."___-__I_-__
i IQ ', 2 3" I 1 3J" 9LI

_______________I ! J ., l ' --
I 7 I _

I. I I L (ie

1ES a,: ;_tJ_ __ 1 L) 3L l

SI I

OI1 9 '__3?! ".,

'L ~ : LS~L I__ _1193.-~~



File )D1005 50 n6 DFTPP Scan -O
Bpk Rb 100- - M ENH 4.50 min.

50 100 .50. 2 .0 ,.= 300 4 0 .
1107 1" "1

1.98
J 0100 O

90 90

8 442 30

7 CL.69 70

060

50-2-55 501 77 127

4C- 40

/'L3n. 365

r Jil It 1. .1 I ~ii
5': 1OC 15c' 200 230 300 350 40'

Ffle: >W1,05 Scan : 80 Rn-. t-me: 4.50

M/: Int. m/Z Int. m/z Lit. vi: Int. ul: -Int.

43.fj 4.79? 0,.05 .550-134.;- 2.226 19!.00 .720 244.0 .532
44.00 6.2, 9(, .a€  1?2.00 .947 )45.00 82€- 1.. .. . o 3 7L,.. OP .

49.: .801 ?5.0: 7.- .' L* J 1.214 241C .; 7"
5.. 1i .38? ? 6.,, 1.*15 i. 46 196.06 2.904 25.J-0 .17
51.10 4'.427 97.10 1 A;.,.Z .12 .' I 478 254,0 .A,.
5.10 2.096 98.00 3.7- i45,.5 .-,-)' 70 100.000 -55. 2- 4 .2,
53.10 .259 M00 3.;0? 147.04 4q1 M.00 7.1-15 15.00 5.933
55.10 5.423 100.90 I.; .?5 1.0S *-..0 .427 5. .I'l

56.05 2.080 105.00 0?, ,4.-55 .550201..0 .469- 256.00 L €
-57.05 6.686 104.00 .A6.... 05 .445 '602.70 .478-258.90 .219
58.05 .275 -105.00 M j;3&5 .74" 202.95 .194-.05.0) ,80?
-61.05 .696 i06.00 .150 154.05 .59? 203.95 2.744 273.00 l.lM
611.i5 .559 107.00 1I.35 156.15 1.43 2045 4,322-174-0- 3 .-471
62.-95 i 30 108.00 1. 5,- '50'  .564 205 .95 18.407 2/:.,, 1.095?
i5.05 1.012 !09.00 .39? 15 .55 .5 N6.95 5.610 -76.-, ?.,47

-67.05 1-.738- 110.00 29-.f fZ 160.35 i.319 207.95 -9I7A 276.01 1.360
66.95 61.162 111.00 4.6? 161.95 .194-208.95 .648 260.85 .5-4-

10.05 .809 -112.00 ;5-3 165.05 -1.141 210-95 .988 2?5.-95 4-2C
7-.05 1.230- 115.10 ,453 165.95 .-55 21155 198 29,.95 .899
U3.05 2.016--116.00 i664 167.00 3.497 21-1.75 .30 30.95 .36
74.05 3.861-117.00 7.965 -168;00 .648 216.05 .405 316.00 .154
75.05 7.-64-' 8.00-,526 -69.00- .405 216.95 4.824 :23.00-

05 2.426 119.00 .842 173.00 .251 217.85 .397 334.0 1.060
'i,05 40.400 120.00 .162 [74.00 .753 118.9F .,78 540.0 .121
?.05 2.,87 --122.00 .729 -175.00 1363 220.95 5.723 51.95 .283
79,05 3.788 123.00 2.006 17633 .874 221.95 1.1043 36,i5- 1.344
80.,05 2-.639 24.00 .3o4- 17790 .316 223.95 10.345 382.5r .I154-1 9



I

File >i0005 197.7-198.7 amu.
5 0 n9 OFTPP
EIP

20 40 60 80 100 120
6000-. . , l , . .I. . . .I. . . .I. .~. . .............'* -!0
5600- i

90

48. 80

70

3600- 60

3200-
• -50

2800-

24o 40

16003

120'[.20

-i°
40-

Lr.

..0 '1,2 4.4 4.6 4.8 5.0

1195"



Calitration Check Report

'itle: I 025 ACID A"f BASE/hEUTRALS 4 EtPREHOL,011S'2-H02-4-flNH
Calibrated: 881005 13:47

Check Standard; Data File: >E5819
hojection Time: 881005 12:34

orhpo..,d RI RF %Diff Calib Meth

Acenaphtylene 1.65293 1.77954 7.21 Average
3-Hitroiilline .65718 .65565 .23 Average
2,4-Dinitropheriol 1!80 .12440 9.99 Average
Acenaphtene 1.097t2 1.14551 4.34 Average
Dibenzofuran 1.63801 1.64690 .54 .uerage
2,4-Dinitrotoluerie 343Z3 .38436 11.38 Average
4-Hitropheriol .26395 .21806 17.38 Average
Fluoreie 1.21752 1.26835 4.18 Average
Dietl.ylphtlalate 1.49859 1.62253 8.27 Average
4-Chlorcphenyl-phenylether .5417? .63287 16.83 Average
4-Nitroaniline .29251 .35228 20.43 Average
2,4,6-Tribromo|,heriel .91 .15285 27.69 Average
1,2-Diphenylhydrazirie - - Average
Alpha-CHC -- Average
Beta-BHC - Average
Gawa-U[ - - Average
Delta-BHC - - - Average
Heptacl-lor - - - Average
Aldrin - - - Average
q rosod'phenylamir.e .53965 ,!8198 7.84 Average
4,o-Diiito-2-ethiph'benioI .11757 .136,76 16.32 Qverage
4-ronopheny! -pheriy lether .24162 .28550 19.16 Average
Hexacl, iorotberze;:e .30979 .34639 11.81 Average
Pertact.Ioropheiol .1211 .12321 1.67 Average
PheriartUirene 1.13087 1.15682 2.29 Average
Anthracene 1.06434 !.1406? 7.17 Pverage
Di-n-Butylplithaiate 1.93436 2.043;8 5.63 Average

4, 4'-DiI-omot, ip,enyi 1.36857 1.98319 44.91 Average
Fluoranthenie 1.066Y9 1.19737 1.2Z Average
Heptachlor Efoxide - - - Average
EndosuIfan I - - - Averaqe
4,4'-DDE - - - Average
Dieldrir. - - - Average
Endrin - - - Average
4,4' ODDJ - - - Average
Endosuifat! H - - - Average
Eririn Pidehyde - - - Average
4,4'-DOPT - - - Average
Cdc~ulfai, Sui(-te - Average
Dibutylcaloreniate - - - Average

RF - Respornse Factor f;o daily standard file at 25.00 mg/L

R - Average Response Factor frow, Initial Calibratior

%Oitf- % Difference from enrigirial avc.,e or t.,rve

Page 2 of 3
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Calibration Check Report

file: It' 625 ACID AN{D BASUREVTRALS til0LDSP2H-4H
Ea£oibrater,: 881005 13:47

CI~eck Standard Data File: >E5819

irnJection Time: 881095 12:34

Com~pound RF Rr YOMif cali. Mieth

Benzidire .13113 .07531 42.57 Averase

Pyreric 1.84158 1.80391 2.05 Average
lerphenyl-d14 - - - Avrg
Butylbenzylphthalate 1.52222 1.37531 U.5 Average
313'-Oicilorobeizidiie .21025 .17462 20.7 ' .Average
Chryseie .1.00549 1.01316 .76 Average
Benzo(a)Anthracenie 1.34377 1.25971 6.26 Average
bis(2-Ethylhexyl)Pftaate 1.85353 1.7231.6 7.01 Average
Di-n-octylphthaalate 4.45640 4.31497 3.17 Average
BerizNfa1X'reie 1,2452 1.29174 3.59 Average
Berzo(bJ'Flucrantr.-e, 1.76158 1.70586 3.16 Average
lInderoj ,2, 3-cd)f'yrerte 1,18108 1.07353 9.16 Average
Dibenzo(a~fi)fnthrace;e .99610 .93589 6.05 Averaqa
BefizolkliluoraretrielEe 1.1672; 1.35429 16.03 Average
Benzo(qjh,i)PerVIene 1.01655 .92901 8.61 Aweage

-- ---(- ---- -------------------------

RF - Resjpor15e Factor from daily stanidard tile at 25.00 nig/

Ri - Average Rezron~e Factor fromu Initial Calit-ration

%if- D Ojierence frora originial average or curve

f'age 3 of 3 1197



8B
SEMIVOLATILE INTERNAL STANDARD AREA SUIDLARY

lab Name: L1leer'j 5cv'ce_ Contract:__________

Lab Code: Case No.: SAS No.: _ __ No.:

Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:_ _

Instrument ID: S T3

JiSI(DCB) I ,IS2(NPT) I IS3(A.NT) I
AREA #] RT A RPEEA # RT I AREA E: RT

12-HOUR I

UPPER I I

I LOWER 
L _ _

ILIMIT-I ~ ii1~ ,___
I I------- -- -

EPA SAM.PLE , =:= ==
NO.

05---~- I I91 " I- I I . I
o6 /4"'- .Vr3Y;- I I...6oJ' I /.-I / 9o2il I,%o .

0~ i~ 1roL1~ V4 .39? Y L~f D I2~l .~
031 I C, ,0_,3:3 I/_1I_+
041 I , I I2Jg.
05 I

062:. _ I 3f~ I ~ h I I IJ Ii

0, , I _ _ '
0II -- I Y I.

-- I__ ;________I _____I _______ i___

-.2._________ I _________ I ______I _____I______I________ ' ____
1.

_.- _______;='-I- ______ I _______ i__________ _______ I _______ - ______ I

I internal standard =a.

IS" :"-)=Acanachthe-d LOWER LIM-1-T =-50"' Of
internal st"andard area.

..... . -d tflgierastandard area values with an. asterisk

pace cf

1198 *v I O;



BB

SENIVOLATILE IN'TER~NAL STANDARD AREA SUMARY

l iab Name: tI14 vree,cv1 c~Ac_ Contract: OZ$
Lab Code: _ ___Case No.: _ __SAS No.: ____ X6 No.:_ __

Sample No. (Sta ndard):_____ Date Analyzed:_____

Lab File ID (Standard): ________Time Analyzed: _____

Inst-runent ID:__k_

I ISl(DCB) I !1S2(NPT) j 1S3(ANT)I
IIARE A #1u RT A. AR r-A R T IAREA E: RTI

12-HOUR I -~t~
I= IT~ j I - I I .- - -

IUPPER IIII
LIMI I- I SDI____ I
LOWER II lI

IE-PA SAMPLEI
I NO. IIIII

02 0 I I IS3 2 1/,:4 1 97 I ]+ I

031 '/90,) 1' - /.~L /'I/3-+ .1 a2 I I O2 aI14Z
04IL 1 112, 1 .z2 IR C? ('4ITh- IL Ii2 l R )- II a-
051 1/' V~.. 9 1 '9~ 3 I Ui 1 1 1- v-. -91I4,

07! '1 'Y6 I LA; V/ 9 1 , 31 3D~ -42 - L' 427~ 6- 11,,-
0!: 9) 6 12~ 3 a3 o JilI/3.1Jz

121 ____I______ ___ - _ _ _ ____ _____ ___

Z: _____ ______1____1______ _ _ _ _____ ___

_______________________________________ U P P ER_______________________________ L I I 1 0_____________________ ________________________________ _______________________ __________________________________ _________________

________77 ! _____________________ 1___________________________ i n t e r n a)___________ ___________________________ __________________ ___________________________ ___________________

___________________________ ________________________ ________________ L O W ER___________________ I ________ L IM IT___ ________________________ __ O f_________

__________________________________ ______________________________ ________________i n t e r n al__________________________ ______s t a n d a rd______ ______________________________ ________________

r .- n ________________ j-: _________________ _____________ _________________ with______ ______________ ________

12 ~ ~~ ~~ 1 9______ ____________I_________I____________ ________ ____________I________



GC/MS TUNING AND lASS CALIBRATION

Decafluorotripheniphosphine (DFTPP)

Case No. 12'456 Contracto" Engineering Scie Contract No. 99999999

Instrument ID U1 Dote ! Time 10/10/818 15:47 /
Lab ID >D2010:01I Data Release Auth.rized By:

I miz 101 A&UNOANCE CRITERIA .ZRELATIVE ABUiDANCE I

I 51 30.0 - 60.0% of mass 198 50.99 OK [
I 68 less th.n 2.0 of mass 49 1.!0 K (1.747) 11 I
] 69 mass 69 relative abundanc3 62:87
7I0 less -han 2.U.. of mass 69 0.00 OK (0.00) #1 I

127 40.0 - 60.1% ? mass 198 42.2k OK
I 197 le!! hiarn l.V of :oass 198 000K I

i ba.e peak, !b. .eiatiue a-undar;!! !00.00 OK
I !.'9 j5.:' - P.O"of asi .1.PB ;.:z l,

1275 I10,0- 3012 f mass als ia,80 OK

365 greater than ..00% of sa-s H8 1,43 OK ]
441 present. but ;ess that, lass 443 11,42 DK

I 442 greater than .X02 of mass 198 76.65 D K
S144 3 17.0 - 23.0Z (,i mass 442 14.17 OK (19.53% #2 1

THIS PERFORIIACE TLE :'LICS TO THE II - Value in-parenthesis is mass 69.
FOLLOVING SAIlPLES, ELi S AN STfAIDARDS. 12 - Value in parenthesis is m mas. 442

E¢1 I!...J~.. :_______-,_ ._:n1=L -. - . SiS9 .... ~ ___jV

;(n.. .F:i F( 71;,1_ :Ol': A' _., ..:e I I5:- 7______

i___ _ __ ._" ___ -/ - L ..AJ. . :"b~5,',, - ,I i oJ

w +  + ?  i)q --- - Y --- - -i o ,-, _." .
'y- - I_-Ie____

_ _ ( 1_ _
- -------------- __ __ ___ _

1-200



I
File )02010 50nq DFTPP FOR TUNE Scam 411

,pk Ab 100. NRH E[lH 4.46 min.I
o1 120 160 200 240 ee. 3;0 360 40.0. 440 I

Ii 10198 J

I 9i- ,25.5

10 1 106

442

j : iO0

4

o].,/ !I4 .lit I[4 ,, ., O .... j I, "
I _ _ _ _ _ _ _ _ _ _ _I ! = 1 , i , . , . , . .

F:1": 'DZO]O Seen =.z ,l Retr.. tbrie 4.46

m,; I t. m: ;nt. m/ : .at. W!z ht. .'ah hi t.

49.0 ... 15 4~ .i "6.~ " ' 223 ....

|61..' .jaI- .7.00 ','u l.. .. - '9- 71) ,,38 25.' 5 070
o .. 11 ..il E'0 I .+: 95 ,5' .OU 2.ir8

c,.u. 1i..lO lj.( : ;_ 9 ,; :. l.Z: '5 ., 3. 7 ]3. .,.'; I,.
e72,..: 1.098 1(.50 .,. '.0.95 .o; '0. 75 I , 274.t.' 3.O05k

- 6R.95 a286 1O.' ,?: 1.?5....069 6 7 ... 1....
?. v3 .256 08.00 . ii "67 ,. [G .o24 "'J7 5 . ~ 2 . ~ Z

7.3.25 1.26$ ll..O0 . ;!.= "..=e 118 ;i.U. . .403 29F.,9. 5.26,

;s.u. 8... 75 1.:.' :.. ;oa.) .:.3 Z;s 6.221 .' v ;.o I.&

t7705 47,182 127.00 42.258i 18,00 .69 224.95 2105 440., II 1142..
78.25 2.-489 12g.00 3220O 184.90 .677 226.,95 3..31 4413.5 7h.oa

• 79.05 4.063 1f2,0 18.54,,3 186.0 10.688 22o.45 . ,201 449 Q5 1€_.97=
7 .95 2,94; 130.95 1.482

1 . 1_ - I_



Fil* >02010 &9.9E. mu.59ng OFTPP-FOR TU14E
LIP

. 80 . 1oo' "'" '1 ... . .. . . ... .. .. .. .. l20o

I .90Z-400"-

220 so

I 1 -70

160- 60

I 50

120,:4

; -0
1,~~

I " I
I,10

8 0- 0

,I ___:, ,4. .=.'.. 4 .7., 4.50 4.60 4.70 4.80 4. 5.0 5.10 5.a.

1202



Calibraton Chc-k Repot

he: I 0 US CID U0 BASR/HEURALS [t'N(NOLOHScr2-HO-.MPrH
Calibrated: 88t00 13: i

Check Standard Data rile: )[5833
Injection line: 81010 17:07

(onpound Rr Pf 1fiff Calib ethi ... ........ ..... ..o....o...o .... ...o ....... ....... .o... ....

H-Hit oso-Dimethylamine 1.27080 1.E .96 Average
I-Fluorophenoi 1.31109 1.31076 2.03 Average
bi(2-Chloroeth;llether 1.51173 1.56104 3.26 Average

Phenol 1.71714 1.79873 2.95 Average
Phenal-d I.S51617 1.3416 ' 11.51 Average
Anil:he 1.82358 i.X7136 19.15 Average
2-Chlorophcino! 1.36329 1.37311 .74 Averags
1,3-Dichlorobnrzene 1.56915 1.52151 303 Average
1,4-0:chlorobenzene 1.49247 1.49427 .12 Average
Renzu (hloride - Average
8en:1 Alcohol .78210 .61 18 15.11 Average
i,2-Oichlorobenzene 1.48187 i.17390 .S4 Average

2-11ethylphenm 1.11182 1.11047 .10 Average
3-8-1-flelh ,]phenol 2.67126 1.31101 50.92 Average (tonc;160.00)

bis(2-chloroisopropy!)Ether 2.6131S2,73476 1.65 Average
H-Hitroo-0h-n-Propvlanine 1.31081 1.24172 5.27 Average
Heaw oroethane .68709 .71652 1.28-Average
Oibtontchleropropene . Average
Hitrobenene .73556 .62659 14.81 Average
Hi It obenzene-es - Average
4-W'ophind .23415 .2238) 4.38 Average
I ophorCe .91936 .91338 3.79 Average
bsz(2-thl:'etho'.':)t haae .60210 .61031 1.36 fveragt

2,1-Dieelh1Phenel .32307 .40610 25.82-Average
Ber.oic Acid .23677 6 u406 7.30 Average
2,i-5ichlorophenol .28719 .26871 6,12 Average
1,2,4-Ird,]orobenzenc .34485 .3001 11.81 Overage

HaphtM .ee .96720 .9391 2.1 Average
4-hloromm Ii rne .45308 .40211 11.25 Average
Heyachlarc[Jtadiene .19599 .18044 7.93-Average
i-Chloro-3-lethylphenol .35283 .33165 5.15 Average
2-flelh~lnaphihalene .57109 .54697 4.22 Average
Hexadloocyclopentadsent .3990 .4520 13.16 Average
2,1,6-lrchlorophenol .34737 .3321S 1.38 Average
2,4,S-Irichlotophenol .5ZS43 .46930 10.68 Average

2-rluIrophel Average
2-Chlororaphitalene I.26671-1.20304 S.03 Average

? l!!troflive .62 57 .67110 6.7?luerage
0:nethylphlhalate 1.32836 1.27747 3.83 Average
2,G-Omnitrotol'iene .3189 .35895 9.11 AverAge

P - Response factor fron daily standard-file at 80.00 ng/L

- &emage Response ractor from Initial Calibration

O)f f - Z Di ferenre from original average or-curve

SageIof 3 1203



Calibration (heel Report

litle: 10 64's KID MID IRS(UCUTRLS Et tK ,D >024nl
Calibrated: 881005-13:4?

the:k Standard Data rile: MOB63

Injection line: 81010 M7

Comond F Rr m0iff Calib hlt)

Aceriaphthylenve 1.0593 1.57410 5.15 Auera3jr
3-Nitroandlxnt X6718 .6603? 1.70ARverage
2,4-Dinitrophtno1 .13830 .11513 16.75 Average
Rcenaphttient 1.09702 .9859S 10.19 Average
Dibenzofuran 1163801 M.6605 10.50 Average
2,i-Dinilrotoluene .34323 .3022 2.59 Average
I-itrophe~o! .2639S .22537 11.62 Average
Fluorene 1.411752 1.09330 10.20 Aver42p
Oiethylphthalate 1.1929 1.36S18 0.90 Average
i-ChlorcophtiVl-phinyletber .5iM7 .19250 9.08 Average
4- itra.,,lIire .292S] .33566 11.., Overage
2,4 ,6- lr rooplitei .11971 MIN'2 18.81 Overage
I M) 6pheryl h*.drne - O verage

8.41 pvzC 1. O verage
Wa-S Average

felta-UPIC - Outrage
Del ta'-L'r Average

PFldrjr, A j Aer a --e
M-litO1fJeIaz .S3965 .5S569 8.5? fl-vuage

4,P~tre--1le~hylphenol I11757 Mr,8~ 39.99 fl-erage
1-81 ov~envi -phenylether .,11642 .2020 C%1 Average
FevaChlorqt!nzen1e .30M7 .29041 6.26 Overage
Pen tich! rophenol .1211? .12780 5.52 Ruerag-e
Phenanthene ;.13007 1.06777 5.58 Averaot
AnthraEtene 1.631.12700 5.96 Alverayr
gi-n-BuVl.gphthalate 1.93136 1.72156 11.00 Average
4, 1'- 61 b.-ob iphe.,-1 1.3685? - Average
rluorarl.!rm 1.06693 .87601 17.82-Average
Iteptachlor f .,ide . Average
Cnd~su! fan I - A verage
1,4'-tl - . Rveragt
Ojeid-rip Average
[nrin - Average

ly-w- Average
(ndosul'ar. 11 Out-Avrage
Endrir, Aldelyd! Average
ly1-on1 Average
[ndosulf an Sulfite - - Aerage
O1MIbyChlorendate O verage

Fr Response ractor from dily standard-file &1 80.00 n94L

Fr Average-pesponse rector from Initial Calibration

20iff - I Difiternce fron original average or curve

Page Z of 3 1204



(alibr&.ion Check Peport

I ~ ~~~~~~~~~itle: 10 Q25 ACID ANDO BRSUE UIRRLS '(PENtNBI.D.f(I
Calibrated: 881005 13:M

NOee Standare tNia fie: )(5833I Injection line: 881010 17:9?

(OnPOW'. Pr Pr 10if I Calib fleth

8en:) i e .13113 .0013S 96.68-fAverage
Pyrerne 1.84158 1.5130 16.31 Overage
lerphenyl -dll - . verage
Put Vlteriayphlhalate I.S52?4' 1.204114 09 Z Ovage::
3,3'-Oi.hlorobenzidmne .22025 .14036 146 Average
(hrv~.-mtL 01071S 32 vrg
Benro~aInfiramee I1.337 1.07119 20.26 Aiverag!
bi s(2-[thyl htiyl Vhthala Ie LEM35 1.38015 25.51 Average
01-n octlphthalate U.4640 3.0166S 14.36 AverageI9en:'Va Pv'ene 1.24 1.33493 7.09 Average
Bmnob1fuoranthent 1.76i158 1.77033 .50 Average
Indeno-1 2,3-cd)Fyrert 1.18178 1.10358 6.62 Average
Oibfeno'a,h)Rntbcaccne .99610 1.0653 6.97 Auerage
BenoJ}[1uorenthene 1.16121 1.5S1333 29.65 Average

BenL'g~,3Pe~dne1.016S3 .99102 2.21 Average

If Response factor fron duily standard file at 80.00 mg/L

Er 0Average Neponst ractor frrom Initial Calibratinn

Z0uff - ' ferenut Irom-cr~ginal average or curve

Page 1 o 3



8B
SEMIVOLATILE INTERNAL STANDARD AREA SU1MA.RY

Lab Name: tti3 meC~v-,AA cAe- Contract: O~
Lab Code: Case No.: SAS No.: __ %6 No. :

Sample No. (Standard): Date Analy:ed:

Lab File ID (Standard): Time Analyzed:

Instzument ID:_I

IIS1(DCB) I IIS2(NPT) 1IS3(ANT) I
AREA I RT AREA I RT AREA : RT

12-HOUR1C ~r
I oSTD 1' %O( j '

UPPER
ILIMIT I'~ ~~~v '

LOWER I II
ILIMIT_ 6___ CQO I~~::I ::- :: -::----- :::: ::: I ==-I

IEPA SA4PLEI I I I
I No. I I I II===--'-I ========= ====== I === ====_= J = "=--- I-=---=--=== I--=-

o1T t.-I j9,I .t? I , 7.-
0 43 

_&_ __

041 Y OI l . yf. l I I__V _ j__ I ./I
051 "6 1. ILY x IA 0 ____

____ ___I_ _ _

0 I I____________3______IX I ______ YYIq3

09I I__ _ _ _ , _ _ _ _ _ _ _ _I_ _ _ I _ _ __ _ _

__ __ I__ __ __ _ I I__ _ __ _ _ _ _ _ _ _
-- _ __l_ _ _ _ I _ _ I_ _ _ _ i _ _ I i__ _ _ _

'S _ __ _ _ I _ _ _ __I _ _ _ I_ _ _ __ I __ _ _I __ _ _ ___ I"

0S! (_ ____i ,4-Di_ or_ _enzene I4_U ___ I - , ___-.

IS1" pA._=T = Ac,4naihlrh zend8 UPPER LIMIT C Z.-: o

internal standard area.
" ' C _!_"_ Iflag interna! standard a _Iavalues _wi _h ___ -

page -cf

" I ____ _ , __1 2 0 6 _ _op" _ ____ _.. .. . . . . . .



SEMIVOLATILE INTERNAL STANDARD AREA SUM4ARY

Lab Name:--Ej Aeen~ty Cfellcet- Contract:_____

Lab Code: Case No.: SAS No. : No._:

Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

$ Instrument ID: J

IJIS4(PHN) I IS5(CRY) I lIS4(PRY) I
AREA #1 RT AREA # RT I AREA #1 RT

==__=__==I======= =_- == - =__=== ==== = -=-= -=
12 HOUR

I-------_-------_--I ==- ----- .-- _== I = = -- -- I- ---- _- - - --_---
STD---- - -I =

I L::MIT_ (;3 % 6 I-'3 . _

Z =:A S:_=P= I I I I
No. I I I===== - ===u= -=-- --- I =----- - -I- ==.j -= == =I-----------I

P & IN ..... - - . . i I II _O- # I "% J "*, I ") i ( I I It ' .

-. ' .p- -- ,- - - - - -

051-( --3 . I , 1 /E II I-/61

_21__

"-I Wi . I

05I &(Aq3 I I . LI I 3OC~ I ,3 i
06Ix~ gj&SI i~9 I .2 jIj3~~ I I 3.& g

(CRY) ,hyaad1 ,:sad"ara

01 q-I y!i I'io 3 3o/i -,_
- _- _ _ _ I _ __ _ _ _ I ___ __ I

1 : I I I .__ I I __ _ _ _

_ _ __-" _(_ __)I=_ _ _ __--_ __-_- _ _ _ _ _ " yI': _ _._ _ _ _ . 0_

:_- .'. ralstandar! area.

C0" C;'umn used to f.:ag interna: 3-andard 2--a- ".a-'-ses wit66-h an asterisk

-pace of

' 1207



EC.IIS IUHIHG RHO flRSS CALIBRATION

Oecafluorotriphenylphosphine (DrIPP)

Cast No. 0-76 Contractor EH SCI(9/7/88) Contract No. 99-99-99

lnstrment 10Il Date / line 10/03/80?-,0..

Lab 10 )O03R::03 Data Release Authorized By: __, _ _
Z

_
-

_ _ _ _

n/: ION RBUROANC C CIERIR: JRCLRIIE RBUNDORHr

SI 3D.D- 60.0 of nass 198 51.80 K
68 1 less than 2.L o' nass 69 .O0 O"K (0.00) II T/69 nass 69 relative abundnce 79.36
70 1less then 2.01 of ss 69 0.00 OK (0.00) 8:

127 10.0 -60.01 of mass 198 16.32 OK
19? less than 1.01 of mass 198 D.D0 OK

1198 base peak, 1001 relative abundance I100.00 OK
199 1 S.0 - 9.0 of massT 108 .SO OK
i7s 16.0 -30.01 of mass 198 19.12 OK
36S greater than 1.001 of nass 198 1.21 OK
1 1 present, but less than mass W 3 5.77 DK
lit' greater than 10.01 of rass 198 52.26 OK
13 17.0- 23.0Z-of-nass WIZ 8.99 OK (17.21) 1z

IHIS PERr.fHRHCE IMeI APPLES TO INC II - Value in parenthesis is I mass 69.

TOLLOWNIn SAIPLES, BLANKS 0ND SIANOARDS. I$ - Value in parenthesis is I nass 112.

: SIf'L[ ID_ 1 0 0LB I DAIE"L YSISJ..J1nE0orAALYSS__
I t38'/ I ..aS,, A AJ4s+d -', /3/S' . Y7 -
es 9 ?- I~ PIB2 88611_LI

*'ise #q 1 c, sl'' I __ -A.s8,4 I M 13.,.. ,,.,

W 0q 11 YSSS9 0 /S:36 : ,
., S '2 _., _________ ..... _ : j ,!L .. -O I I _ _

I EI h II : D

1 u 1/.L ,,5A

rsyol iQ~1±L 1 LLt1



19O198I

12-

j Sri

4C 40

.3 1ML7 JI..

50 1.1. 52 o 5 3 C 301 0

rile: )0103 '. , ScaIT 82 Rein. tint: 1.

m/z Int. n I: M, m / Int. noz nL n/z Int.

I ll~~~~~~b ......... .. ..... .... .......... .... *.... .... i ........ .... ... .. !...r:., . 0

1i.l0 8.428 89.0 3.450 129.95 2.036 179. 00 3.1111 237. 0' 1,638
C. 10 1 L.65 91.05 2.715 130.95 2.09 185.00 2.206 2.00 .905

.10 8.710 93.00 6361 133.05 3733 186.00 10.690 2A0 7.0
.00 C.072 9' .00 2.715 133.85 1.923 187.70 .73r 252.90 3.051

50 " 16.686 9E.00 2.998 1.95 7.579 188.00 .962 251.10 1.188
51.10 51.581 97.00 1.186 110.95 1.753 191.00 3.16? 255.00 3C.688
5S.I0 3.959 90.00 5.031 112.95 13581 191.90 1.241 256.01.0 5.995
55.10 1I.77 99.0 3.90 115.95 1.131 193.00 4.639 263.90 .735
56.05 7.5213 101.0 1.129 11A.0 i.695 196.00 MR13 261.60 .622
57.0 237S 103.00e 2.658 17.9 3.111 196.60 1.241-267.00 3.337
59.0 5.2101 106.10 .679 15S2.95 1.188 198.00 100.000 271.0 2.376
60.95 1.980 107.00 13.066 15.6 .735 199.00 6.595 275.00 19:118
67A0 3 5, 3 108.00 2.85 155.0S 1,188 202.95 IM64 276.00 1.923
68.95 79.35S 105.10 2.03 155.2 1.131 203.95 2.607 280.9 7.127
VA 7 5.05 .26 110.00 10.781 156.05 3.507 205.95 19.171 Z82.05 1.697
73.0' .?.25 1 111.A 7.19 157.0 13581 206.95 16.686 295.95 3.281
74.0 9.389 112A9 .962 157.35 .818 208.9 1.9"0 31.80 1.010
75.05 13.857. 115.00 2.885 157.6 .735 210.95 1.923 322.80 1.131
6.05 2.132 116.00 1.810 I5.8 .848 216.9 1.861 327.00 1.69?

77.0 51.640 117.00 12.101 159.5 2.376 217?.75 1.241 328.90 .679fgo 7805 4.5 119.10 2.119 16009S 1.69? 221.05 7.353 341.00 1.411
79.05 ' L864 121.00 2.262 1630 1S.M71 222.0 2.093-313.00 1.211
80.0 3.8%6 124.00 1.301 16S.05 2.03.6 222.95 M.88 361385 1.21
81.05 6.731 125.10 1.697 167.00 3.507 224.05 9.672 423.00 3.676I83.0 S.260 127.0 1W 6.324 MAD;0 .848 224.95 2. 911 44.95 S.769
81.05 i 3 .959 '26A0 3.111 175.00 2.140 226.95 4.212 411.95 52.262
85.95 3.620 129.00 21.137 176.90 ?206 228.95 1.07 W-295 8.993
87.6 1.531 1209
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Calibration Check Report

ritle: 0 625 ACID AND BOSE/NEUIRRLS 4 tPREHOLONSBP&?-02-4-lEPH
S(Calibrated: 880928 09:57

Check Standard Data rae: )[784
Injection line: 881003 10:47

Compound r Rf o0iff caib Meth..................o. .... ..... .. ....... .. .................

N-Hitroso-Oinethylamne 1.2033? 1.09051 9.38 Average
2-rluorophenol 1.19956 1.32043 10.08 Average
bis(2-Chloroethyl)ether 1.45200-1.19404 17.77 Average
Phenol 1.46685 1.67623 14.27 Average
Phenol-d5 1.27603 1.41792 11.12 Average
Aniline 1.3043 .98925 .2.17 Average
&2-Chlorophenol 1.3400 1.C1016 4.92 Average
1,3-Dichlorobenen 1.42494 1.50967 5.95 Average
1,1-Dichlorobenzene 1.28358 1.42476 11.00 Average
len.vl Chloride - - Average
SBnzvl Acohcl .17431 .32601 87.01 Average
1,7-Oichlorohenzene 1.33987 1.13557 7.11 Average
2"Meth phip l 1.33318 1.20584 9.5S Average
3-9-fMethvlphenol 1.09850 1.20846 10.01 Average (Conc:S0.00)
bi(2-chloroisopropy)[ther 2.45055 2.00360 18.24 Average
NHsitroso-Di-n-Fropylamine 1.19870 1.08429 8.78 Average
Hexachloroethane .62511 .61370 2.97 Average
Dibronochlcropropan! " Average
hitro.ereene .56945 .50182 11.88 Average
Njtroe!nzer-dS .10949 .38965 4.85 Average
?"Mitropherol .22805 .21174 7.15 Average
lvcpheroxte .88701 .80564 9.17 Average
bi s2hlor tho ' m tine .54476 .48364 11.22 Average
2,4-0Beth ]e l .29614 .25267 11.76 Average
Ber.:Ic Ah;d .Z3912 .21101 11.75 Average
2l4"ichl crophenpol .26321 .29532 12.20 Average
1,2,4-lr;chIoobenzene .30633 .32076 4.71 Average
Naphtwane .8764 .86891 .86 Average
4-Chloroanih)i .34235 .36?22 7.2? Average
Heyachlorobvtadiene .17620 .20088 14.01 Average
4-Chloro-':-Wh.lpheno] .32730 .26844 17.98 Average
2-flethylnaph alene .31061 .52031 1.90 Average
Hcrachlorocj,:]open!adiene .32738 .15161 53.69 Average
2,4,t-richorophend. .33927 .3600 16.72 Average

2,4,5-lrchloropheno] .35674 .31356 4.71 Average
2-4luorobipher.q 1.02602-1.03990 1.35 Average
2-hloronp th~lene 1.09146 1.13120 3.61-Average

2-Hitroownline .60933 .5098' 16.3? Average
Dinet"tlphtbalate 1.09915 1.19133 8.39 Average
2,6-0initrotoluene .31777 .33890 6.65 Average

r - Response factor fran daily standard file at 25.00 ng/L

- Averag esponse factor from Initial Calibration

i0iff - r ifrfter:e fro-original avuerge or curve

Page I of 3



Title:01 .539 .33D AN 'BEURL tPEH0L,NS8P82N0Z)41fl[PF
ca1ib5te 0 .809 89 302Aerg

1.22321 1.lime: 7.000Av1r:ge

fhOronpheylpenlt h I.1391 I.1398 .337 Average
3-itoailnt.3599 S23170 10.91 Average
2,4-iniropeo .150 .0199271 1.56 verage
Acenaphthen .9681022 3S Average

Diben.,ofora 1.?6 1.981 17 Average

2,4Diitotlune.30V.393 -63 Average
i-Mitrpheno , il -20 69 Average

nuarene -.7? .18O Average
Diehyphhaa 1.234 .391 ?- Average
i-hiroheylphnyete X31M75H Average

i-Mtronile.17119 .17310 10.20 Average
i,,6-frrn~to-fitphen I .176? .19321 12.73 Average
i,-Dnielpheny letberzin .2-2.38 11 Average
AKhexcrben .21?.96 1.0 Average
Peta-8C.Irpno.099061 1.9 Average
PherlanthMn .9091101 20 Average

Anpthr .919 981 17 Average

i~toldphenlae 710 1.53 10.980 Average
i,6-i'0zr'obiephenol 1.1517? 1.18329 12.38 Average
irBonopenvienite .80908 .287 7.22 Average
Nepahloroie .20 .296 120 Average
Penaosufano 09S .081 A3v-9 erage
Pat,100( .909 1.18 2'0 Average
Othrdcinc M19 .987 -. Average

I'ldrnte -66v B? -?2 Average
Hetacor Epoid - Average
Endosul fan I1 - Average

Endrin .le;d Average
i,1-000 - - Average
Endosulaj ufate - Average

Dibutyleblorendate - - . Average

If - Response radaor from daily standard file at 25. 00 mg/L

Rr - Average Response factor from Initial Calibration

10iff -I Differenc! from original average or curve

Page 2 of 121



I ,1

Calibration Check Report

Title: 0 625 ACID HO BAS[/NCUIRALS * [tPHCNOL,ONBP 82-O--P(HICalibrated: 880928 09:57
Check Standard Data rile: )E5781

I Injection line: 881003 10:07

Conpound Rr Rr 10iff Calib Meth
t ......~~~~ ~~.. ... .....oo°......o .°. oo... ........

Benzidine .1297 .00225 98.3 Average
Pyrene 1.68778 1.60248 U.S Average
lerphen,-dlli 1.09198 1.07853 1.23 Average

Butylbenzylphthalate 1.2629S 1.16918 7.42 Average
3,y-Ohchlorobenztdine .16928 .07712 5.14 Average
[hrysene 1.11613 1.06071 4.96 Average

Benzo(a)Rnthracene 1.15601 1.07025 7.M2 Average
bis(2{-[tlhiexyI)Phthalate 1.51313 1.49567 3.09 Average

Oi-n-octylpthalatc 3.23005 3.70298 11.61 Average
Benzo(a)Pyrene 1.06563 1.10533 3.73 Average
Benzo(b)Iluoranthene 1-53177 1.52811 .21 Average
lndeno'I,Z,3-cd)Pyrene 1.07257 .85981 19.81 Average

0ibenzo(a,h)Rnthracene 1.06513 .987M2 7.32 Average
Benonk)Iluoranthene 1.02129 1.1%38 16.80 Average
Benzo(g,h,i)Perylene .96158 .81090 15.67-Average

I R Response ractor fron daily standard file at 25.00 ng/L

Pr Average Response ractor fron Initial Calibration

100ff - Z Oifference fron original average or curve

Page 3 03 3



SEMIVOLATILE INTERNAL STANDARD AREA SUNNARY

Lab Name:____________________ Contract: z4
Lab Code: Case No.: SAS No.: _ No.:

Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:_ _

I IS1(DCB) I !IS2(NPT) I J1S3(ANT) I
I AREA #[ RT AREA I RT AREA : RT

II-===- ==_-====-I=-----
]12.HOUR

STD qyOYv 1130 '9OSSI 1/13 $3? I

UPPER
LIMIT- 53 0 3o;rO
LOWER
LIMIT I______- lY., ____IO

IEPA SAMPLE I I
NO.

o8 1 I I I.. I ?

Oi ____ 5,? 0I q~I'~ I , :~,i I..
02 .e I~9 ~ ~ ~ oI ISjv I Az

S10 "I /I I SV 13 L
02 1JL1..I SYoL I122n

07IZIUi9I..i II ~.JI~I~/9 Ij.72~

0"1 1 _3,_2 1 __ _ _ _ I ,. 1

0412V10). j I .222L. I ?)I - 2.1 112YO I P L-31 1

051 __ __ __ I I_______________ I _______1 /410_________ I ?.Z "
0l6 DCB) __- 1, _-D 1 __ __QTI!e _e- I _ IMIT v !_006 00I71 13 ) D 00/ Iahheed iterna stndr area 1_7 .1

0S9 (ANT) - _ & &K__na48)_1D_ I LOER L !lag! __- 5I% o

I I I_ _ _ I _ _ _ _ I 1_ _ -1 ___ _ 1 ~ ~

12ninternal standard area.

f Column used to flag internal standard area" values with an asterisk

3124 FORM VIII sv-I 10/,E



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: bin, vec4cj q SCietc -e- Contract: _____

Lab Code: Case No.: SAS No.: ___ __o.:

Sample No. (Standard): Date Analyzc_ _:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

I I1S4(PHN) I 1S5-(CRY) I 1IS4(PRY) I
I I AREA #1 RT I AREA #1 RT AREA # RT I

12 HOUR I
I STD j 1.I9 1. ql7 iJ2SL 30-pyW ;420q 113(/99
UPPER
LIMIT IYV3(28Y . 136( 18

LOWER
LIMIT I2 , ______ I ___"

IEPA SA:PLE I
NO. I

oil.wo'j & I 20-D I i I 10135 130,21 I _( i27 I .3V I

0 0__1? 1 2 I I s' I 37Z _ (L,,Iq 13Y'_'ZI

____ ________ I_ I _i _ .i _ .:______ I /___________ I_____-____I __________,______.___
' -- I __ __ _ III__

161 I I I I29/ I~t- I .

171 I'? P ILI I I I I_
15 _ __ __ _ I .__ _ _ _ _ _I _ _ _ _ I I _ _ _ _ I __ _19. I i . I071; 6 U4 17_ _I _3129 ___ I ____I -I

2i~ -- i I - - - I I I

12 ___ ______F33 _019 I 1_ _ 21 1__ goU

221 _ .. !I I I _ _ _ 1 _ - _ I _ _ _ I
I S4 (PHN)= Phenanchrene-d-0 UPPER LIMIT = + 100%
ISS (CRY) = Chrysene-di2 of internal standard area.1S6 (PRY) = Perylene-d!2 LOWER LIMIT - 50%

! of internal standard area.
1 .# Column used to tlag internal zt~ndard ars.a values with an asterisk

page __of 125 FP! IIS-1/8

1-- -11 o:, .iz v l/
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6WES OWAY
ENGINEERING-SCIENCE, INC. 548-7970 Fax: (415) 548-7635

Job No.: OR001

Work Order No.: 909

Client: ES Oak Ridge
Attention: Bill Haydenf Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830L

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received

by this laboratory on 8-25-88.

Sample Preparation Data

'Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082102 DANGB-3-MW27-SS1 AS-F 8-24-88 10-07-88
88082102 DANGB-3-MW27-SSI BA-I 8-24-88 9-19-88
88082102 DANGB-3-MW27-SS1 CD-F 8-24-88 9-19-88
88082102 DANGB-3-MW27-SS1 CR-F 8-24-88 9-19-88
88082102 DANGB-3-MW27-SSI HG-C 8-24-88 9-20-38
88082102 DANGB-3-MW27-SSI PB-F 8-24-88 10-04-88
88082102 DANGB-3-MW27-SS1 418.1 8-24-88 9-17-88 9-19-88
88082102 DANGB-3-MW27-SSI MOIS 8-24-88 9-02-88
88082102 DANGB-3-MW27-SSI 8010 8-24-88 9-01-88 9-02-88
88082102 DANGB-3-MW27-SSI 8020 8-24-88 9-01-88 9-01-88
88082102 DANGB-3-MW27-SSl 8080 8-24-88 9-01-88 9-27-88
88082102 DANGB-3-MW27-SS1 8270 8-24-88 9-02-88 10-13-88

* If applicable

I

89-DULU0905 1 CL-FRM01
A PARSONS COMPANY 129



Job No.: OR001

Work Order No.: 909

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

38082103 DANGB-3-MW27-SS2 AS-F 8-24-88 10-07-88
38082103 DANGB-3-MW27-SS2 BA-I 8-24-88 9-19-88
38082103 DANGB-3-MW27-SS2 CD-F 8-24-88 9-19-88
38082103 DANGB-3-MW27-SS2 CR-F 8-24-88 9-19-88
88082103 DANGB-3-MW27-SS2 HG-C 8-24-88 9-20-88
88082103 DANGB-3-MW27-SS2 PB-F 8-24-88 10-04-88
88082103 DANGB-3-MW27-SS2 418.1 8-24-88 9-17-88 9-19-88
88082103 DANGB-3-MW27-SS2 MOIS 8-24-88 9-02-88
88082103 DANGB-3-MW27-SS2 8010 8-24-88 9-01-88 9-02-88
88082103 DANGB-3-MW27-SS2 8020 8-24-88 9-01-88 9-01-88
88082103 DANGB-3-MW27-SS2 8080 8-24-88 9-01-88 9-27-88
88082103 DANGB-3-MW27-SS2 8270 8-24-88 9-02-88 10-13-88
88082104 DANGB-3-MW27-SS3 AS-F 8-24-88 10-07-88
88082104 DANGB-3-MW27-SS3 BA-I 8-24-88 9-19-88
88082104 DANGB-3-MW27-SS3 CD-F 8-24-88 9-19-88
88082104 DANGB-3-MW27-SS3 CR-F 8-24-88 9-19-88
88082104 DANGB-3-MW27-SS3 HG-C 8-24-88 9-20-88
88082104 DANGB-3-MW27-SS3 PB-F 8-24-88 10-04-88
88082104 DANGB-3-MW27-SS3 418.1 8-24-88 9-17-88 9-19-88
88082104 DANGB-3-MW27-SS3 MOIS 8-24-88 9-02-88
88082104 DANGB-3-MW27-SS3 8010 8-24-88 9-01-88 9-02-88
88082104 DANGB-3-MW27-SS3 8020 8-24-88 9-01-88 9-01-88
88082104 DANGB-3-MW27-SS3 8080 8-24-88 9-01-88 9-27-88
88082104 DANGB-3-MW27-SS3 8270 8-24-88 12-19-88 10-18-88

* If applicable

89-DULU0905 2 CL-FRMO1123o



iii

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88082102-88 92104
WORK ORDER NO.: 909

I.

I

These soil sam-les were received at the ES Berkeley Laboratory
on 8-25-88. They were received cold and intact.

I8 

1

I-
z 1221
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ENGINEERING-SCIENCE INC. PAGEI

03/27/89

ANALYSIS REPORf

*RK ORDER NUMBER: 909 00- A 00
)8 NUMBER : ZBOO00000440 APPROVED BY __________________

iRK ORDER DATE : 08/25/88 Lab Supervisor

'PORT DATA: CLIENT DATA:

OAK R!DGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANOB ( 134)

.0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

,K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

JNTRACT / PO N OROOl

)NTACT :BILL HAYDEN
(615)-481-392C~

,SK: 2, UNITS: mg/Kg

DANGB-3-MW27- DANGS-3-MW27- DANGB-3-MW77-

SS1 SS2 SS3
'ST COMPOUND 88082102 88082103 88082104

AD DIG SOIL NA NA NA
ISENIC <5.OE -c5.OE <5.OE

kRIUM 77.8 47.5 46.9

4DMIUM 10.2NE 10.8NE 10.6NE

iROI4IUM 31.0 31.5 30.7

-RCURY <0.1 <0.1 <0.1

.AD 16.2S* 3.3* 3.2*

1222



I
ENGINEERING-SCIENCE INC. PAGE 2

1 03/27/89

ANALYSIS REPORT

IRK ORDER NUNbER: 909

JOB NUMBER : ZRO000000440 APPROVED BY

C K ORDER DATE : 08/25/88 Lab Supervisor

EPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

t'10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

OF REPORT COPIES: 1

_CONTRACT / PO # : OROO

:ONTACT : BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/Kg

DANGB-3-MW27- DANGS-3-MW27- DANGB-3-HW27-

SS1 SS2 SS3

I -EST COMPOUND 88082102 88082103 88082104

418.1 PETROLELU HYDROCARBONS <100 <100 <100

M4OISTURE 17.3 9.4 8.5

f

i

I
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ENGINEERING-SCIENCE INC. PAGE 3

03/27/89

ANALYSIS REPORT

.)RK ORDER NUMBER: 909
)0 NUMBER :2Z0000000440 APPROVED BY

)RK ORDER-DATE : 08/25/88 Lab Supervisor

.PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ARGO ES OAK RIDGE/DULUTH ANGB ( 134)

l0OS. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

XK RIDGE, TN 37830 OAK RIDGE, TN 37830

11.1 HAYDEN

OF REPORT COPIES: 1

*3NTRACT / P0 # : ORD01
3NTACT : BILL HAYDEN

(615)-481-3920

ASK: 4, UNI-TS: ugIKG, GROUP 8010

DANGB-3-MW27- DANGB-3-MW27- DANGB-3-MW27-

SS1 SS2 SS3

STCOMPOUND 88082102 88082103 88082104
.......................-------------- --------------- ---------------

:_NZYL CHLORIDE ND ND ND

IS (2-CHLOROETHOXY)METHANE ND ND ND

IS (2-CHLOROISOPROPYL)ETHER ND ND ND

ROMOBENZENE ND ND ND

ROMODICHLOROMETHANE ND ND ND

ROMOFORM ND ND ND

R0140ETHANE ND -ND ND

ARBON TETRACHLORIDE ND ND ND

HLORACETALDEHYDE ND RD ND

4LORAL ND ND -ND

HIOROBENZENE ND ND -ND

'iLOROETHANE ND ND ND

'ILOROFORM ND ND ND

-CHLOROKEXANE ND NO ND
-CHLOROETHYL VINYL ETHER ND ND ND

dLOROMETHANE ND ND ND

'LOROMETHYL METHYL ETHER ND ND ND

'LOROTOLUENE ND ND ND

ISRO140CHLOROMETHANE ND ND ND

18ROMOMETHANE ND No ND

,2-DICHLOROSENZENE ND ND ND

,3OICHLOROBENZEME NO NO ND

,4-DICHLOROBENZENE NO ND ND

ICHLORODIFLUOGETHANE RD ND ND

,1-DICHLOROETHANE ND ND ND

,2-DICHLOROETHANE Nil, ND ND

,1-DICHLOROETHYLENE ND ND NO

IANS-1,2-DICHLOROTHYLENE nD RD NO

ICHLORO14EIHANE 3.0B 1.98 128

,2.DICHLOROPROPANE ND ND ND

1224



ENGINEERING-SCIENCE INC. PAGE 4.j 03/27/89

ANALYSIS REPORT FOR WORK ORDER NUMBSER 909

IDANGB-3-NW27- DANGB3-1W27- DANGB-3-MW27-
ss1 S52 953

f(EST COMPOUND 88082102 88082103 88082104

1,3-DICLOROPROPYLENE ND NO ND
,1,2,2-TETRACHLOROETHANE ND ND ND
1,1,iD2-TETiACHLOROETHANE ND ND ND
TETRACHLOROETHYLENE ND ND ND

-1,1-TRICHL0ROETHANE ND ND .ND

4, 1,2-TRICHLOROET N ANEND ND ND

TRICHLOROETHYLENE ND ND ND

-TRICHLOROFLUOROMETHANE ND ND No

RICHLOROPROPANE ND ND NO
-41NYL CHLORIDE RD ND ND

AI#



ENGINEERING-SCIENCE INC. PAGE 5

03/27/89

ANALYSIS REPORT

IRK ORDER NUM4BER: 909
)B NUMBER :ZOOOOOO0044.0 APPROVED BY

IRK ORDER DATE : 08/25/88 Lob Supervisor

'PORT DATA: CLIENT DATA:

;OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB 1314)

1O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

XK RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: I

)NTRACT / PO OR001

INTACT :BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/KG, GROUP 8020

DANu . t 4W27- DANGB-3-MW27- DANGB-3-MW27-

SS1 SS2 SS3

'ST COMPOUND 880821,- 88082103 88082104

. .N . ..Z. . ..N.E.. . ND . .. . ND. .. . . . .. . . . . .. . . . .

ILORENEE ND ND ND

M2-DCHNZENEE ND ND ND
.3-DICHLOROBENZENE ND ND ND

.3-DICHLOROBENZENE ND ND ND

,4-IY L ENZENEE ND ND ND

)HLBNENE 610 7N0 100

'LENES ND ND ND



ENGINEERING-SCIENCE INC. PAGE 6j 03/27/89

ANALYSIS REPORT

WORK ORDER NUM4BER: 909 - - p
JOB NUMBER :ZB0000000440 APPROVED BY

--WORK ORDER DATE :08/25/88 Lob Suprvisor

'REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGO ES OAK RIDGE/DULUTH ANGO 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

],OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

- OF REPORT COPIES: 1

CONTRACT /POE OwR l

CONTACT BILL HAYDEN
(615)-481-3920

1TASK: 4, UNITS: ug/Kg, GROUP 8080

DANGS-3-MW27- DANGB-3*NW27- DANGB.3-MqW27-
SS1 SS2 SS3

TEST COMPOUND 88082102 88082103 88082104
.......................... .............. ............... ...............
ALDRIN ND ND ND
iALPHA-BHC NO NO ND
BETA-BHC ND NO No

* DELTA-BHC ND ND ND
GAMMA-BHc ND ND ND
CHLORDANE ND ND ND
4,40-DDD NO ND ND

1 4,4'-DDE ND ND ND
4,4'-DDT ND ND ND
-DIELORIN ND ND ND
-ENDOSULFAN I ND ND NO
ENDOSULFAN 11 No No -NO
ZNDOSULFAN SULFATE ND ND No
ENDRIN NO ND ND
ENDRIN ALDEHYDE NA NA-A

- EP TA C H LO R NOHDAN
-KPOENA NA NA

HEPTACHLOR EPOXIDE ND ND ND
q - E O EN A N D N D
4E H X C L RND ND ND

-TP1O1 ND NO ND
P -1016 ND ND ND

PCB-123 ND ND ND
!PCB-12432 ND ND NO

1PCB-1242 ND ND ND
SPCB-1254 ND ND ND
PCB-1260 ND ND No

12??



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

)ate Received: August 25, 1988 Work Order: 909
)ate Reported: December 8, 1988 Job Number: ORO01

7OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Riige, TN 37830

,ab Number: 88082102 88082103.
3ample No.: DANGB3-MW27- DANGB3-MW27-

SS1 SS2
Date Sampled: 8-24-88 8-24-88
Time Sampled: 15:38 16:10
Date Extracted: 9-02-88 9-02-88
.)ate Analyzed: 10-13-88 10-13-88
?ercent Moisture: 17 9

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

I,3-Dichlorobenzene 330 ND ND
1,4-Dichlorobenzene 330 ND ND

Hexachloroethane 330 ND ND
3is(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
A4-Nitrosodimethylamine 330 ND ND
3is(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
Aexachlorobutadiene 330 ND ND
i,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND
Isophorone 330 ND ND
Naphthalene 330 ND ND
Sis(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
:luorene 330 ND ND
Z,2-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
A-Nitrosodiphenylamine 330 ND ND
iexachlorobenzene 330 ND ND

1228



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

I Date Received: August 25, 1988 Work Order: 909
Date Reported: December 8, 1988 Job Number: OR001

I FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88082102 88082103
Sample No.: DANGB3-MW27- DANGB3-MW27-

SSI SS2
Date Sampled: 8-24-88 8-24-88
Time Sampled: 15:38 16:10
Date Extracted: 9-02-88 9-02-88

IDate Analyzed: 10-13-88 10-13-88
Percent Moisture: 17 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND ND
Anthracene 330 ND ND

Dibutyl phthalate 330 ND ND
Fluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND 430
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND

I Benzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Benzo(a)pyrene 330 ND ND
Indeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(-continued)

-ate Received: August 25, 1988 Work Order: 909
)ate Reported: December 8, 1988 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

,,ab Number: 88082102 88082103
3ample No.: DANGB3-MW27- DANGB3-MW27-

SSI SS2
jate Sampled: 8-24-88 8-24-88
fime Sampled: 15:38 16:10
Date Extracted: 9-02-88 9-02-88
jate Analyzed: 10-13-88 10-13-88
?ercent Moisture: 17 9

-ompound Detec ion Analytical Results
LimLts (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -- , ND ND
Aniline ND ND
I-Aminobiphenyl -- , ND ND
I-Chloroaniline 660 ND ND
I-Chloronaphthalene -- , ND ND
)ibenzofuran 330 ND ND

D-Dimethylaminoazobenzene -- , ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine --. ND ND
Diphenylamine -- , ND ND
1,2-Diphenylhydrazine --. ND ND
ithyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
lethyl methanesulfonate -- , ND ND
2-Methylnaphthalene 330 ND ND
I-Naphthylamine -- , ND ND
2-Naphthylamine -- * ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine --. ND ND
-Nitrosopiperidine -- , ND ND
?entachlorobenzene -- , ND ND
?entachloronitrobenzene -- , ND ND
?henacetin --, ND ND
2-Picoline -- , ND ND
?ronamide -- , ND ND

i,2,4,5-Tetrachlorobenzene -- , ND ND

k EPA has not yet determined detection limits for these compounds.
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I
Priority Pollutant Analysis page 4 of 5

Pesticides and PCBs - SW 8270
Matrix: Soil

Date Received: August 25, 1988 Work Order: 909
Date Reported: December 8, 1988 Job Number: OR001

- FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082102 88082103
Sample No.: .DANGB3-MW27- DANGB3-MW27-

SS1 SS2
Date Sampled: 8-24-88 8-24-88
Time Sampled: 15:38 16:10
Date Extracted: 9-02-88 9-02-88

i Date Analyzed: 10-13-88 10-13-G8
Percent Moisture: 17 9

------------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

-------------------------------------------------------------------------------
Alpha-BHC -- * ND ND
Gamma-BHC -- * ND ND
Beta-BHC 660 ND ND
Heptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
Heptachlor epoxide 330 ND ND
Endosulfan I -- * ND ND
Dieldrin 500 ND ND
4,4'-DDE 1000 ND ND
Endrin -- * ND ND
Endosulfan II -- * ND ND
4,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 2000 ND ND
Methoxychlor -- * ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND

i Aroclor-1232 2000 ND ND
Aruclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

f EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

)ate Received: August 25, 1988 Work Order: 909
Date Reported: December 8, 1988 Job Number: OR001

7OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iddress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082102 88082103
3ample No.: DANGB3-MW27- DANGB3-MW27-

ss1 Ss2
Date Sampled: 8-24-88 8-24-88
rime Sampled: 15:38 16:10
Date Extracted: 9-02-88 9-02-88
Date Analyzed: 10-13-88 10-13-88
Percent Moisture: 17 9

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
Phenol 330 ND ND
2,4-DimethylphenoP 330 ND ND
2,4-Dichlorophenol 330 ND ND
2,4,6-Trichlorophenol 330 ND ND

I-Chloro-3-methylphenol 660 ND ND
2,4 -Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- , ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 ND ND
x-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
,-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
2,3,t4,6-Tetrachlorophenol -- , ND ND
2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

, EPA has not yet determined detection limits for these compounds.

3 = Compound was detected in the blank.

'OTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to clieit or disposed of at client expense.
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ENGINEERING SCIENCE page 1 z15
Priority Pollutant Analysis

Base Neutrals - SW 8270J Matrix: Soil

ate Received: August 25, 1988 Work Order: 909
[ate Reported: December 8, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
fddress: 710 S. Illinois Ave, Suite F-103
f Oak Ridge, TN 37830

l ab Number: 88082104
Sample No.: DANGB3-MW27-

SS3
j'ate Sampled: 8-24-88
'ime Sampled: 16:32
Date Extracted: 12-19-88

Vate Analyzed: 
1-18-89

! ercent Moisture: 8

-ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

3-Dichlorobenzene 330 ND
K,4-Dichlorobenzene 330 ND
Hexachloroethane 330 ND
is(2-chloroethyl)ether 330 ND
,2-Dichlorobenzene 330 ND

N-Nitrosodimethylamine 330 ND
nis(2-chloroisopropyl)ether 330 ND
-Nitrosodi-n-propylamine 330 ND
Hexachlorobutadiene 330 ND
1,2,4-Trichlorobenzene 330 ND
itrobenzene 330 ND

_sophorone 330 ND
Naphthalene 330 ND
is(2-chloroethoxy)methane 330 ND
-Chloronaphthalene 330 ND

Hexachlorocyclopentadiene 330 ND
-Icenaphthylene 330 ND
.cenaphthene 330 ND
vimethyl phthalate 330 ND
.2,6-Dinitrotoluene 330 ND
luorene 330 ND
,4-Dinitrotoluene 330 ND

Diethyl phthalate 330 ND
1"-Nitrosodiphenylamine 330 ND
exachlorobenzene 330 ND

4
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ite Received: August 25, 1988 Work Order: 909
ite Reported: December 8, 1988 Job Number: OROQI

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1dress: 710 S. Illinois Ave, Suite F'-103

Oak Ridge, TN 37830

ib Number: 88082104
imple No.. DANGB3-MW27-

SS3
ite Sampled: 8-24-88
.me Sampled: 16:32
A~te Extracted: 12-19-88
ite Analyzed-: 1-18-89
?rcent Moisture: 8

)mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

---ena- -- -- - --t- - --rene- -- - -- ---330- - -- -- ND-- -
iethene 330 ND

'.butyl phthalate 330 ND
Luoranthene 330 ND
-Chiorophenyl pheniyl ether 330 ND
irene 330 ND
ityl Benzyl phthalate 330 ND
..S(2-ethylhexyl) phthalate 330 630
irysene 330 ND
-Bromophenyl phenyl ether 330 ND
anzo(a)anthracene 330 ND
.-n-octylphthalate 330 ND
:,nzo(b)fluoranthene 330 ND
1-nzo(k)fluoranthene 330 ND
!nzidine 2000 ND
.3'-Dichlorobenzidine 660 ND
4nzo(a)pyrene 330 ND
ideno(1,2,3-cd)-pyrene 330 ND
-benzo(a,h)anthracene 330 ND
mnzo(ghi)perylene 3-30 ND
anzyl Alcohol 660 ND

f? 4



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

)D ate Received: August 25, 1988 Work Order: 909
ate Reported-: December 8, 1988 Job Number: OR001

for: ES:Oak Ridge/Duluth ANGE ATTN: Mr. Bill Hayden
L.-ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

[-ab Number: 88082104
Sample No.:. DANGB3-MW27-

SS3

Iate Sampled: 8-24-88
Viime Sampled: 16:32
Date Extracted: 12-19-88
Pate Analyzed: 1-18-89

* _'ercent Moisture: 8

1-ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kq

.cetophenone -- *ND

aIniline -*ND

4-Aininobiphenyl -- *ND

-Chloroaniline 660 ND
-Chloronaphthalene -*ND

Dibenzofuran 330 ND
---Dime thylaminoazobenzene -*ND

,12-Dimethylbenz(a)anthracene -*ND

a-,a-Dimethylphenethylamine -*ND

Diphenylamine -*ND

-2-Di phenylhydrazirie -- *ND

e-thyl methanesulfonate -*ND

3-Methyicholanthrene -*ND

ethyl methanesul-fonate -- ND
-Methylnaphthalene 330 ND
i-Naphthylamine -- *ND

' -Naphthylamine -- *ND

-Nitroaniline 1600 ND
.j-Nitroaniline 1600 ND
-4-Nitroaniline 1600 ND

-Nitroso-di-n-butylamine -*ND

-Nitrosopiperidine -*ND

Pentachlorobenzene -*ND

Ientachloronitrobenzene -*ND

I henacetin -*ND

2-Picoline -. *ND

Dronamide -*NDI 2,4,5-Tetrachlorobenzene -*ND

IEPA has not yet determined detection limits for these compounds.



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

ite Received: August 25, 1988 Work Order: 909
ite Reported: December 8, 1988 Job Number: ORO0l

R: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Idress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

tb Number: 88082104
imple No.: DANGB3-MW27-

SS3
ite Sampled: 8-24-88
.mne Sampled: 16:32
ate Extracted: 12-19-88
ite Analyzed: 1-18-89
arcent Moisture: 8

impound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg

..pha-BHC ND
imma-BHC -*ND

ata-BHC 660 ND
aptachlor 330 ND
-lta-BHC 500 ND
..drin 330 ND
-ptachlor epoxide 330 ND
idosulfan I -*ND

Leldrin 500 ND
41'-DDE 1000 ND

-idrin -*ND

dosulfan II -*ND

,1'-DDD 500 ND
,4'-DDT 830 ND
,dosulfan Sulfate 1000 ND
drin aldehyde -*ND

idrin Ketone -*ND

ilordane 20-00 ND
thoxychlor -*ND

xaphene 2000 ND
:oclor-1016 2000 ND
-oclor-1221 2000 ND
:oclor-1232 2000 ND

ocor1222000 ND
-oclor-121A8 2000 ND
-oclor 1254 2000 ND
:oclor-1260 2000 ND

EPA has not yet determined detection limits for these compounds.
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!
Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

f ate Received: August 25, 1988 Work Order: 909
ate Reported: December 8, 1988 Job Number: OR001

I 'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082104
Aample No.: DANGB3-MW27-

SS3
Idate Sampled: 8-24-88
Time Sampled: 16:32
)ate Extracted: 12-19--88
I)ate Analyzed: 1-18-89
Percent Moisture: 8

i ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

'-Chlorophenol 330 ND
2-Nitrophenol 330 ND
'henol 330 ND
,4-Dimethylphenol 330 ND

2,1-Dichlorophenol 330 ND
2,4,6-Trichlorophenol 330 ND
-Chloro-3-methylphenol 660 ND
z,4-Dinitrophenol 1600 ND
-2,6-Dichlorophenol -- , ND
-Methyl-4,6-Dinitrophenol 1600 ND
.entachlorophenol 1600 ND
4-Nitrophenol 1600 ND
enzoic Acid 1600 ND
-Methylphenol 330 ND
3- & 4-Methylphenol 330 ND
1,3,4,6-Tetrachlorophenol -- , ND

4,5-Trichlorophenol 330 ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

B Compound was detected in the blank.

IOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082099-88082104
SAMPLE NO(S).: 88082 146-8808 2 148

SAMPLE NO(S).: 88082130-88082133

As a result of extreme sample matrix interference, dilution was
-equired for sample analysis. The reporting limit and MDL for the

analyte(s) listed have increased as shown:

Analyte Reporting Limit MDL

Arsenic 10 mg/Kg 5.0 mg/Kg

1240



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: ICP-S-0029-88

SAMPLE NOS.: 88081969-88081976, 88082043-88082049
SAMPLE NOS.: 88082099-88082101, 88082102-88082104
SAMPLE NOS.: 88082130-88082133, 88082146-88082148

Due to a suspected interelement matrix interference, all Cadmium

data at levels reportable by ICP analysis (>1 mg/KG dry weight) are

potent".ally false positives. This is being investgated and follow-up

will bt provided when available.

i

1241.
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0030-88i QC REPORT NO.: OCP-S-0030-88B

I

Percent recovery for some of the matrix spike and duplicate exceed
EPA QC guidelines. Analysis of spiked blanks shows the laboratory to be
in control.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

Heptachor epoxide was accidently substituted for Heptachlor in the
matrix spiking solution.

8I 2

I88-A1-DULU054I ! 24 CN-F4O 1
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: ORO01 QC Report No.: OCP-S-0030-88
QC Sample No.: 88082104

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ___

88082 102-88082 104
88082130-88082133
88082146-88082148

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2190 ND 103 141" 46-127

Heptachlor 2190 ND 109 150* 35-130

Aldrin 2190 ND 118 162* 34-132

Dieldrin 5460 ND 320 176* 31-134

Endrin 5460 ND 286 157* 42-139

4,4'-DDT 5460 ND 299 164* 23-134

MSD Conc. QC Limits
In Extract MSD % MS % J
(ug/Kg) Rec. # Rec. # RPD # RPD I REC

Lindane 77.3 106 141* 29 50 46-127

Heptachlor 84.4 116 150* 25 31 35-130

Aldrin 99.1 136* 162* 17 43 34-132

Dieldrin 256 141* 176* 22 38 31-134

Endrin 225 124 157* 24 45 42-139

4,4-DDT 219 120 164* 31 50 23-134

# Colt in to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 8 out of 12 outside limits

88-A1-DULU0448 1 124-7 PT-FRM05



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO1 QC Report No.: OCP-S-0030-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: , .....
88082102-88082104
88082130-88082133
88082146-88082148

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2000 ND 63.0 95 46-127

Heptachlor 2000 ND 67.8 102 35-130

Aldrin 2000 ND 78.6 118 34-132

Dieldrin 5000 ND 190 114 31-134

Endrin 5000 ND 149 89 42-139

4,4-DDT 5000 ND 187 112 23-134

MSD Conc. QC Limits

In Extract MSD % MS %
(ug/Kg) Rec. # Rec. # RPD # RPD REC

Lindane 43.5 65 95 37 50 46-127

Heptachlor 58.3 87 102 15 31 35-130

Aldrin 64.9 97 118 19 43 34-132

Dieldrin 171 103 114 11 38 31-134

Endrin 149 89 89 0 45 42-139

4,4-DDT 154 92 112 19 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits

88-AI-DULU0449 1 148 PT-FRM05



I PESTICIDE METHOD BLANK SUMMARY

1
Job No.: ORO01 Lab Name: Engineering Science

Lab Sample No.: Blank
Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Soil
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-01-88
Date Analyzed (1): 9-27-88 Date Analyzed (2):
Time Analyzed (1): 10:21 Time Analyzed (2):
Instrument ID (1): 5890 #2 Instrument ID (2):
GG Column ID (1): OV-1 GC Column ID (2):

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88082102 9-27-88
- 88082103 9-27-88
- 88082104 9-27-88
- 88082130 9-27-88

8808213-1 9-27-88
- 88082132 9-27-88
- 88082133 9-27-88
- 88082146 9-27-88
- 88082147 9-27-88
- 88082148 9-27-88

8
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO(S). 909
EPA METHOD 8270 ANALYSIS

These samoles were first extracted on Seotember 2, 1988, within
holing time. They were first analyzed on October 13, 1988, one day out
of holding time. Two or more surrogate soike recoveries were outside of
EPA QC limits for samole 88082104. This sample was re-extracted and re-
analyzed, surrogate sDike recoveries in the second analysis met EPA
criteria. Results of the second analysis are reported.

89-DULU0883 1 125 CN-FRM0O2
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 909
Matrix: (soil/water) Soil
Conc Unit: ug/KG

Client: ES Oak Ridge Lab Sample ID: Blank
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5863

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-02-88

Date Analyzed: 10-13-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 14 (SepF/Cont/Conc)

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.30 200
- Unknown 4.43 230
- Unknown 4.60 400
- Unknown 5.07 14000
- Unknown 6.32 630
- Unknown 6.36 167
- Unknown 6.58 200
- Unknown 6.86 400
- Unknown 6.92 270
- Unknown 7.01 170

57-10-3 Hexadecanoic Acid 23.99 1100
- Unknown 28.71 530

Unknown 35.34 200
Unknown 35.66 15000

89-DULU1O15 1 TI-FRM 01



Ir
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 909
Matrix: (soil/water) SoilI Conc Unit: ug/KG

Client: ES Oak Ridge Lab Sample ID: 88082102
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5861

Suite F-103 Date Received: 08-25-88
Oak Ridge, Tn. 37830 Date Extracted: 09-02-88

j Date Analyzed: 10-13-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: .
% Moisture: dec:

not dec: 17
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 17 (SepF/Cont/Conc) Sonc

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.30 440
- Unknown 3.60 360
- Unknown 4.33 13000
- Unknown 4.40 240
- Unknown 4.P3 10000
- Unknown 5.12 17000

Unknown 6.18 1400
Unknown 6.32 480
Unknown 6.49 440

- Unknown 7.16 240
57-10-3 Hexadecanoic Acid 24.01 2200..B

- Unknown 28.71 2000
- Unknown 29.09 480
- Unknown 30.84 1200
- Unknown 32.12 520
- Unknown 35.34 880
- Unknown 35.61 29000

89-DULU1016 1 1257 TI-FRM



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 909
Matrix: (soil/water) Soil
Conc Unit: ug/KG

Client: ES Oak Ridge Lab Sample ID: 88082103
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5862

Suite F-103 Date Received: 08-25-88
Oak Ridge, Tn. 37830 Date Extracted: 09-02-88

Date Analyzed: 10-13-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 9
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 14 (SepF/Cont/Conc) Sonc

CAS NUMBER COMPOUND NAME RT EST. CONC.

- Unknown 4.23 370
- Unknown 4.64 370
- Unknown 5.07 13000
- Unknown 6.32 520
- Unknown 6.58 180

Unknown 6.86 330
- Unknown 6.92 220

57-10-3 Hexadecanoic Acid 24.00 1800.. .B
- Unknown 28.71 1300
- Unknown 29.17 480
- Unknown 31.06 920
- Unknown 33.17 440
- Unknown 35.34 700
- Unknown 35.60 25000

89-DULU1017 1 1258 TI-FR 01



SENIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 909
Matrix: (soil/water) Soil
Conc Unit: ug/KG

Client: ES Oak Ridge Lab Sample ID: 88092104,2252
Attn: Bill Hayden Blank REX

I Address: 710 S. Illinois Avenue Lab File ID: S0931
Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 12-19-88

Date Analyzed: 01-18-89
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

#f TICs Found: 14 (SepF/Cont/Conc) Sonc

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.35 200
- Unknown 3.75 300
- Unknown 4.11 270
- Unknown 4.61 130
- Unknown 4.81 170
- Unknown 5.00 500
- Unknown 5.38 2500
- Unknown 5.75 16000
- Unknown 6.99 570
- Unknown 26.06 7600

Unknown 26.46 230
Unknown 28.79 830

- Unknown 29.57 2000
Unknown 34.37 3000

8
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 909
Matrix: (soil/water) Soil
Conc Unit: ug/KG

Client: ES Oak Ridge Lab Sample ID: 88092104 REX
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0932

Suite F-103 Date Received: 08-25-88
Oak Ridge, Tn. 37830 Date Extracted: 12-19-88

Date Analyzed: 01-18-89
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: 8
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 18. (SepF/Cont/Conc) Sonc

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.36 220
- Unknown 4.32 620

79-00-5 l,l,2-Trichloroethane 4.40 180
- Unknown 4.81 180

127-18-4 Tetrachloroethene 5.00 180
- Unknown 5.33 2600
- Unknown 5.71 14000
- Unknown 6.98 620
- Unknown 23.52 180

Unknown 23.76 260
Unknown 24.91 150
Unknown 26.05 5800
Unknown 26.75 150

- Unknown 28.55 150
Unknown 28.77 100
Unknown 29.57 3200

- Unknown 29.83 220
- Unknown 34.37 6900

89-DULU1O19 1 1260 TI-FRM01



I
418.1 INITIAL &CONTINUING CALIBRATION DATA

Job No.: OR00i Calibration Date: 9-19-88
Instrument I.D.: Perkin Elmer 257

Client: ES Oak Ridge Grating Infrared Spectrophotometer
Attn: Bill Hayden

Address: 710 S. Illinois Avenue Unit: mg/L
Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 R- 0.9992

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: 1.? JAd

88082099-88082101

88082000
88082102-88082104

I /Continuous
Standard Concentration Absorbance RF /Calibration

/Verification

No. 1 0.59 0.093

No. 2 1.2 0.176 RF = 7.39

No. 3 1.8 0.264

No. 4 2.4 0.335

Cont. Cal. No. 2 1.2 0.174 !00%
(88082099-88082101)
(88082102-88082104)

Cont. Cal. No. 2 1.2 0.165 100%
(88082000)

8126C88-AI-DULUO439 I CC-FRM0O3



PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 9-25-88 Date of Analysis: 9-27-88
Analysis To: 9-28-88 Time of Analysis: 03:13
Time(s) of From: 19:25 Lab Sample ID:
Analysis To: 13:17 (Standard)

Compound RT FRT Window Calibration RT Calibration QNT %D
Copun T From To j Factor Fato I QN %

alpha-BHC 1.35 315068
beta-BHC 1.45 151451
delta-BHC 1.64 206150
gamma-BHC 1.59 280025 1.59 292405 Y 4.4
Heptachlor 2.57 312200 2.57 328400 Y 5.2
Aldrin 3.19 259717 3.19 270933 Y 4.3
Hept. Epoxide 3.91 262500 3.91 275917 Y 5.1
Endosulfan I 4.89 240050 4.88 251733 Y 4.9
Dieldrin 5.73 227750 5.72 236067 Y 3.7
4,4-DDE 5.78 243333
Endrin 6.40 22063
Endosulfan II 6.54 259925 6.52 271100 Y 4.3
4,4-DDD 7.31 171750
Endo. Sulfate 8.47 147217
4,4-DDT 9.65 168892 9.64 184950 Y 9.5
Methoxychlor 14.64 123600 14.62 132320 Y 7.1
Endrin Ketone 10.90 275033
a. Chlordane 4.99 282450
g. Chlordane 4.50 267983
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.
%D must be less than or equal to 15.0% for quant-itaton, and less than or equal to 20.0%
for confirmation.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and %D. Identification of such
analytes is based primarily on pattern recognition.

12-62
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I PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 9-25-88 Date of Analysis: 9-27-88
Analysis To: 9-28-88 Time of Analysis: 12:14
Time(s) of From: 19:25 Lab Sample ID:
Analysis To: 13:17 (Standard)

I Compound RT RT Window Calibration RT Calibration QNT %D
From j To Factor Factor Y/N

alpha-BHC 1.35 315068 1.36 328519 Y 4.3
beta-BHC 1.45 151451 1.45 157634 Y 4.1
delta-BHC 1.64 206150 1.64 213150

1 gamma-BHC 1.59 280025
I Heptachlor 2.57 312200

j Aldrin 3.19 259717
Hept. Epoxide 3.-91 262500
1 Endosulfan I 4.89 240050
Dieldrin 5.73 227750
4,4-DDE 5.78 243333 5.81 265400 Y 9.1
Endrin 6.40 220663 6.43 239683 Y 8.6
Endosulfan II 6.54 259925
4,4-DDD 7.31 171750 7.35 185883 Y 8.2
Endo. Sulfate 8.47 147217 8.51 164008 Y 11.4
4,4"-DDT 9.65 168892
Methoxychlor 14.64 123600
I Endrin Ketone 10.90 275033 10.95 294292 Y 7.0
a. Chlordane 4.99 282450 5.02 299417 Y 6.0
g. Chlordane 4.50 267983 4.51 283233 Y 5.7
Toxaphene
I Aroclor-1016
Aroclor-1221
Aroclor-1232
I Aroclor-1242
Aroclor-1248

Aroclor-1254
j Aroclor-160

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

i Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

V For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and %D. Identification of such

analytes is based primarily on pattern recognition.
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PESTICIDE/PCB STANDARDS SUMMARY

Job No.: ORO01 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 9-25-88 Date of Analysis: 9-27-88
Analysis To: 9-28-88 Time of Analysis: 19:57
Time(s) of From: 19:25 Lab Sample ID:
Analysis To: 13:17 (Standard)

Compound RT RT Window Calibration RT Calibration j QNT %D
From To j Factor Factor Y/N

alpha-BHC 1.35 315068
beta-BHC 1.45 151451
delta-BHC 1.64 206150
gamma-BHC 1.59 280025 1.59 295637 Y 5.6
Heptachlor 2.57 312200 2.58 332667 Y 6.6
Aldrin 3.19 259717 3.20 275100 Y 5.9
Hept. Epoxide 3.91 262500 3.93 280200 Y 6.7
Endosulfan I 4.89 240050 4.90 255817 Y 6.6
Dieldrin 5.73 227750 5.75 240033
4,4-DDE 5.78 243333
Endrin 6.40 220663
Endosulfan II 6.54 259925 6.56 275842 Y 6.1
4,4-DDD 7.31 171750
Endo. Sulfate 8.47 147217
4,4-DDT 9.65 168892 9.68 187000 Y 10.7
Methoxychlor 14.64 123600 14.68 133458 Y 8.0
Endrin Ketone 10.90 275033
a. Chlordane 4.99 282450
g. Chlordane 4.50 267983
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Under QNT Y/N: enter Y if quantication was performed,-N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and %D. Identification of such
analytes is based primarily on pattern recognition.
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SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab :ample No.: C -S"

Client: Lab File ID: FSY(,3
Attn: Matrix: Sol'/
Address: Level (low/med):

3 Date Analyzed: /O-
Time Analyzed: /.2;/&
Instrument ID:
Date Reported:

- Project:

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis

bAN , 6-M .S5 31~& - Mo,3
1 ,
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1f

CC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenylphosphine (DFTPP)

Case No. 123456 Contractor Engineering Scien Contract No. 99999999

Instrument ID #1 Date / Time 10/14/88 1500

Lab ID >T2014:D Data Release Authorized B

m/z ION ABUNDANCE CRITERIA )1RELATIUE ABUNDANCEI__ _______________________________I_______________________________ I
51 30.0 - 60.0Z of mass 198 41.00 UK
6B less than 2.0Z of-mass 69 0.00 OK (0.00) #1
69 mass 69 relative abundance 48,55
70 less than 2.0% of mass 69 0.00 OK (0.00) #1

117 4.0 - 60.0Z of mass 198 41.06 OK
197 less that, 1.0X of mass 198 0100 OK I
198 base peak, IO0X relatiue abundance 100.00 OK I
199 5.0 -F.OX of Mass 198 6.86 0K
275 10.0 - 30.01 of mass 198 18.39 OK
365 greater than 1.00Z of mass 198 1.79 OK
441 present, but less than mass 443 6.96 OK
442 greater than 40.0Z of mass l98 51.73 OK
443 17.0 -23.0% of mass 442 9.38 OK (18.14) #2

THIS PERFORMANCE TUNE APPLIES TO THE #1 - Value in parenthesis is X mass 69.
FOLLOVIHL: SAMPLES, BLANKS AND STANDARDS. t2 -Value in parenthesis is X mass 442.

I SAMPLE ID. I _B______DTE_OF__LLYSIS_ITIEOF____LYSIS 
J50 ng DFTPP I_>T2014 1 _10/14/88_1_15:00 1

I 'T',oo ( 1 I,,, I l
I g€&"Ac' I_____ _ (.-

Wo 8.1 I o so _92 -

'Stoait oN -toll __ _I__ __ _

Iyb' " - I r'' 0 go r
I. ic&a.i) IS ol1'o I__'._ __,__

I frot _' I r ,7 !0 I Tr'C-6
It|

&I ffa' 1' j_____ __1__ 2I Ui toI1 , 1..___ L___ _j, j !t
______ , 5 I

I _ _ _ _I _ _ _ _ _ _ _ _ _ I _ _ _ _ _ I

FORII V 7/85
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File >T2014 50 ng DFTPP Scan 88
Bpk Ab 100. SUB NRM 5.07

o80 120 160 2f 0 20 280 3NO 360 400 44

198

100 100

190 90
840

70. 70

6( 442 60

5 ' 127 5

110 6 2 5 440

3204 Sn 25 88 e0

2 /2
16 296

323 -10,,It.Ii~~iL~IA1I~iaI~tL ~ 365
so 120 160 200 240 280 320 360 400 440

F,''>T2014 Scan-#' 88 Retn. tiite: 5.0~7

m/z Int. sl Int. ml Int. oIz Int. m/z Int.

50.10 10.313 93.10 3.788 137.15 .912 192.05 .774 246.20 1.269
51.10 40.996 9i.10 2.003 141.15 2.301 193.15 1.210 255.10 36.98?
52.10 2.321 99.Cu 2.043 142.05 .912 196.20 3.431 256.10 5.633
56.20 .714-I.10 1.924 147.05 1.091 198.10 100.000 258.10 2.122
57.10 2.717 103.10 .793 148.05 2.380 199.10 6.862 265.10 .774
61.00 .575 104.10 .754 149.15 .774 204.10 3.114 273.10 1.111
63.10 .992 105.10 .912 153.05 .774 205.20 4,542 274.15 3.173

67.20 .040 106.20 .655 155.15 1.170 206.20 18.941 275.15 18.386
69.10 48.552 107.10 9.619 156.15 1.547 207.20 2.340 276.25 2.678
74.10 3.451 108.10 1.587 160.15 .417 208.10 1.190 277.25 1.230

75.10 5.970 110.10 30.484 161.05 1.448 210.90 .912 281.15 .476
76.20 2.043-111.10 2.955 166.15 .793 211.20 .932 296.15 4.820
7i.10 40.024 116.20 .694 167.15 4-165 217.10 4.225 297.15 .754
78.10 2.836 117.10 6.823 168.15 1.488 221.10 6.287 315.15 .536
79.10 2.797 122.15 .952 174'05 .833 223.20 1.150 323.25 1.507
80.10 2.301 123.15 1,527 175.05 1.131 224.10 9.619 334.25 .833
81,10 2.,321 124.0 .694 177,15 .893 225.20 2.400 365.20 1.785
82.10 .417 125.15 1.250 179.05 3,372 227.20 3.927 372.20 .793
83.10 .357 127.15 41.055 180.15 2.202 228.00 .674 423.20 2.816
85.10 .119 128.15 3.511 181.15 1.091 229.10 1.150 441.25 6.962
86,10 1,071 129.15 18.425 185.15 1.626 243.10 .555 442.25 51.726
91.10 .595 130.05 1.488 186.15 10.789 244.20 8.885 443.35 9.381
( 10 .694 135.05 1.567 187.15 2.955 -245.10 1.210 444.25 .893
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Continuing Calibration Check

HSL Compounds

Case NO: Calibration Date: 10/14/88

ontractort 'jEu Time: 15:26

Contract No, Laboratory ID: >50171

Instrument ID:, Initial Calibration Date: 1049$/88

mlinimum IF for SPCC is Maximum % Diff for CCC isZ

Compound RF RF %Diff CCC SPCC

H-Nitroso-Dimethylamine .9016? .98289 9.00
2-Fluorophenol 1.15802 1.20381 3.95
bis(2-Chloroethyl)ether 1.11892 .97746 12.64
Phenol 1.41657 1.42429 .54
Phenol-d5 1.22488 1.10800 9.54
Aniline .54193 1.11476 105.70
2-Chlorophenol 1.23175 1.22614 .46
1,3-Dichlorobenzene 1.47535 1.46506 .70
1,4-Dichlorob:!nzene 1.40530 1.37162 2.40
Benzy] Chloride - - -

Benzy] Alcohol .72906 .92283 26.58
1,2-Dichlorobenzene 1.32240 1.38200 4.51
2-flethylphenol 1.17367 1.19068 1.45
5-&-4-tlethylphenol 1.07139 1.34308 25.36
.is(2-chloroisopropyl)Ether 2.15627 2.55853 18.66
1H-Hitroso-Di-n-Propylaiiine .84050 .75725 9.90 .
Hexachloroethane .53840 .53500 .63
01bromochloropropane - - -

Nitrobenzene .40312 .40695 .95
Hitrobenzene-d5 .39137 .39965 2.12
2-Nitrophenol .24657 .26419 7.15'
Isophorone .74170 .74043 .17
bis(2-Chrlorethoxy)uiethane .49386 .50554 2.37
2,4-EOimethylphenol .34849 .36396 4.44
Benzoic Acid .29725 .29677 .16
2,4-Dichlorophenol .56733 .56631 .18
1,2,4-Trichiorobenzene .36913 .39345 6.59
Naphthalene .94589 .88764 6.16
4-Chloroaniline .36309 .44804 23.40
Hexachlorobutadiene .20283 .22383 10.35
4-Chloro-3-flethylphenal .31360 .31077 .90
2-llethy lnaphthalene .56397 .56074 .57

RF -Response Factor from daily standard file at 60.00 mg/L

RF -Auerage Response Factor from Initial Calibration Form VI

%Diff - X Difference from original average or curve

CCC - Calibration Check Compounds(. SPCC - System Performance Check Compounds ('

Fore U11- Page I of 3

______ ____ _ ___ _1270 ---



Continuing Calibration Check

HSL Compounds

j Case No: Calibration Oate: 10/14/88

,ontractor:. Time: 15:26

Contract No: Laboratory 1D: >SOI71

Instrument ID: Initial Calibration Date: 10/1AB

Inst-u--- ID------ -SD----

Minimum RF for SPCC is Maximum Z Diff for CCC is Z

1Compound RF RF %Oiff CCC SPCC

Hexachlorocyclopentadiene .29568 .38097 28.84 *'

2,4,6-Trichlorophenol .42280 .44263 4.69 '

2,4,5-Trichlorophenol .52897 .50468 4.59
2-Fluorobiphenyl 1.27220 1.13645 10,67
2-Chloronaphthalene 1.23784 1.19290 3,23
2-Mitroaniline .47288 .48033 1.58

1 Dimethylphthalate 1.40629 1.31578 6.44
2,6-Diritrotoluene .37415 .38125 1.90
Acenaphthylee 1.68918 1.61616 4.32
3-Ritroaniline .44557 .45160 1.35
2,4-Dinitrophenol .11898 .07168 39.75 *
Acenaphthene 1.13011 .96225 14.85 *

bihenzofuran 1.64131 1.56598 4.59
2,4-Dinitrotoluene .28418 .27858 1.97
-Hitrophenol .28450 .33327 17.14'"
Fluorene 1.12850 .96261 14.70
Diethyiphthalate 1.20939 1.05239 12.98
4-Chlorophenyl-phenylether .59183 .60799 2.73
4-Nitroaniline .35956 .43308 20.45
2,4,6-Tribromophenol .21023 .23650 12.49
1,2-Diphenylhydrazine - - -

Alpha-BHC - - -

Beta-BHC - - -

Gama-BHC - - -

Delta-8HC - - -

Heptachlor - - -

Aldrin - - -
N-Hitrosodiphenylamine .40286 .48198 19.64
4,6-Dinitro-2-lethylphenol .10514 - -

4-Bromophenyl-phenylettier .21301 .22309 4.73
Hexachlorobenzene .26273 .27628 5.16
Pentachlorophenol .14536 .14918 2.63

RF - Response Factor from daily standard file at 60.00 mg/L

RF - Average Response Factor from Initial Calibration Form VI

Ziff - 2 Difference from original average or curve

SCC - Calibration Check Compounds (t) SPCC - System Performance Check Compounds (-)

Form VII Page 2 of 3
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Continuing Calibration Check

HSL Compound!.

Case No: Calibration Date: 10/14/88

Lontractor E)t: 7% te -twac Time: 15126

Contract Not Laboratory IDt )SOI1

Instrument ID: 1Initial Calibration Date 1A/1-8

Mlinimum RF for SPCC Is M~aximum I Diff for CCC is 2

Coopound RF RF %Diff CCC SPCC

Phenanthrene 1.03431 .98260 5.00
Rnthracehe 1.05155 .99533 5.35
Di-n-Butylphthalate 1.51956 1.44505 4.90
4,4'-Dibromobipheny) - - -

Fluoranthene 1.19017 1.11279 6.53*
Heptachlor Epoxide - - -

Endosulfan I - - -

4,4'-DDE - - -

Dielidrin - - -

Endrin - - -

4,4'-DDO - - -

Endosulfan 11 - - -

Endrin Aldehyde - - -

4,4'-DDT - - -

ndosulfan Sulfate - - -

Dibutylchlorendate - - -

Benzidine .04023 .02530 37.11
Pyrene 1.56086 1.64562 5.43
Terphenyl-d14 1.05835 1.15345 8.99
Butylberizylphtbelate 1.03390 1.02788 .58
3,3'-Dichlorobenzidine .13689 .17950 31.12
Chrysene .99655 .98427 1.23
Benzo(a)Anthracene 1.10407 1;-12980 2,53
bis(2-Ethylhexyl)Phthalate 1.21073 1.20Y98 .06
Di-n-octylphthalate 3.40275 3.33324 2.04 #
Benzo(a)Pyrene 1.32098 1.30253 1.40 *
Benzo(b)Fluoranthene 1.60850 1.67342 4.04
Indeno(1,2,3-cd)Pyrene .96800 .98802 2.0?
Dibenzo(a,hjAnthracene .87481 .89777 2.62
Benzo(k)Fluoranthene 1.44370 1.29620 10.22
Benzo(g,h,ijPerylene .89761 .92840 3.43

RF -Response Factor from daily standard file at 60.00 mg/L

RF -Average Response Factor from Initial -Calibration Form VI

%Diff - X Difference from original average or curve

CCC - Calibration Check Compounds (#) SPCC - System Performance Check Compounds (i

Form VJI Page 3 of 3
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f SEMIVOLATIIE INTERNAL STANDARD AREA SU.I4-RY -.

J Lab Name: 1514E---e_ Contract:"_____

Lab Code: Case No.: SAS No.: _ No. :

Sample No. (Standard): c TD 9 Date Analyzed: // /2

Lab File ID (Standard): i O J21. Time Analyzed: _ _ _

instrument ID:

IIS1(DCB) I IIS2(NPT) I IS3 (ANT)
IAREA # RT AREA #1 RT I AREA RTI, I I - - -A -- - - - -I

I12 HOUR * ~I 1 7i4I9'/Iq',2 Q/STD jI(Lfl1' I"'I /U4'j "I9
I I-.---

I UPPER I
II "I"4 I_ _ _

ILOWER I6 Q ~ (7S I~ ~ ~ j9I

EPA SAMPLE1
NO. I

0 03 1, u,, r- w iL.a 4c C.- , / -N Il-.- -
o41i-'- 11p I-1-1G o -? 7  -- L2--

3o0I-Qo o),got  ! 15 I 7 7 II __ (.e3T
051jn G3- I I( J 9 . P(" r 0  ff S-
0 O5Io: llk I 4T 32 7L I 1- . i

7,z I6 ~.~~~ i-~7 I i i iS(I

5- 07! __151 1 I977 IP-W -

cc 0 oq I 1~~O~ C4 K.L-7 ~ - IP L2
1

I -- -I I

":" I :o 1 9.; E

r% OS I j 5-5 1 1 CO (-- 1' -3i~
5cii?3 12 9N Iq I~ *iq (D14 I~~ ....-. 1 -3__ 71

-- |I I

ZS ' :_).= ,-Dichlcrchan= ene- - UPPER LIMIT = + 0 -% cf
14" a.=_ oh ahIha-en e -d i tCnternal stander- ar a

::- -o.-. = Aena-hth~ned2-LOWER LIMIT =-50-% Of
internal standard area.

a' C: int --nai tndl area" values wit a asteris

pace__ _ __ _ __ __ _ __I _of _ _
i C I .- V-____-I 10/I

! 12.73



SEMIIVOLATILE IRTER111L STAN4DARD ARZA SblI24ARY

Lab* -Name: St)1Aeni Cte'Ic~p_, ContractvO~1A

Lab Code: _ ___Case'No.: _ SAS No.: -SOL_ Sol~o-:__

Sample No. (Standard): Date Analyzed: /0~~

Lab File ID (Standard): £oV7 I Time Analyzed:___~

InstrumentID

I IS4 () I iIS5-(CRY) f 11S4 (PRY-) I
I IAR EA #1RT IAREA #1RT IAREA #1 RT

112 HOUR I Kh 1

IUPPERZ IOq ~ 728&ILIMIT I)Y '~-' ____

I No. I

0 3 tSc, _11(4 I P ' I 41-o---------I,-3

05I LL-6I, I [:II, 4I 10 30 -1 q -30- I

061 ___1L-10- oco)___ I
04!fo LLT z LI~L2AL L4 -Z 1 -3 -7,

_ 9____ I~ C _ ___Q 0ILiI-2 ~2(

__ 1;~3i 1.io~3 3 aocwY. 3 s-
___ akk8'113 J 9 - 2G4So -3~i -7.7 22&1

Igo ____________ I._______ I R0_____ 9E 9__-7______QS-_ I N 3___ -3; __________ k _____

_____________~~~~~ ~ 1 0__ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P E L_________________ 3____ -_______________ ___________I_________

- e are-o2. LOWER LITT 5

Cinterna sz.:

-::':. usadd to -t:a;z internal standard a~sa values wi:-.'-
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I

CKAS tUNING RHO MIASS CALIBRAIION

- Oecafluorotriphenylphosphine (DFiPP)

Cast mc. 121.S6 Contractor [ngineering Scien Contract No. 9999999

1 . l~~nstrument 10 11 Date I Tine 1  / 13/x~( .a (.%

Lab 10 )01013::DI Data Release Authorized By:

-n/z ION "UINOONCE CPITERIR XRILAIIUC RBUNDAIEC

SSl 30.N - 6O.OZ of mass 198 53.36 Of.'
1 68 1 less than 2.0 of nass 69 0.00OK (0.00) II

69 nas .9 relative abundance 70.22

70 1 less than 2.0Y of mass 69 0.00 OF (0.00)11

Ti 10.0W - 60.OZ of mas 198 ii.7?50
197 less than 1.OMoi mass 190 0.00 Or

1198 base peak, IO0! relative abundance 100:00 OK

199 1 5.0 -9.O of mess 198 i 6.18 OK
1275 0.0 -30. of eass 198 1 18.18 OK

365 I greater than 1.001 of nass 198 1.60 oi

1'! 1 present, but less than mass 1 , 10.99 of
fl, greater than 10.O of ness 198 79.5201K

143 I 17.0- 23.0 of mess 2 11.21 Or (17,91) 12

THIS PERFOl3MWC IUNE PPLCS TO INF II -Ualue in parenthesis is-! nass 69,

FOLL OIN SRIPLES, BLANKS HO STANORIOS. 1Z --Ualue in parenthesis is I nass 142.

S SP.LE I0 1 LAB 0I TI 1oFrAHALYSIS_ __IIflr.OFmRLSIS_I
rOIFP 1 )01013_ _ I1/13/88 1 _iI.4 IL.. 'E S'(,o ,__,_

,>, -sL ,-s V Lo ,-
Sy, j.11.0 q , er , ,1 ,- C" " ,

C.59 -(65"-. I 1 5"" O. V _ _ o S

- I I .1 - I Is 2 o4 PP o ,9
f. Ia 10 S VA

IR A

If -

-Oil U 7
1275



rl ci
-  

i1 i ous DrTPP S¢ S, r.

".-I -1"'".

,11

. 4 "

- 1T

5 Q6 '2 C.5

1 "I

4¢ C" 40'

101 141 a 9 C,

50 1~ co Q IS Q 20c, Zc S Q0 -0 , 4:

file: 0101 5con 1: 38 Reln. line: 1.14

r / W. ,V: Il. n/z Int. n/z Int. n!z In.
............ ......... .... ........ ..... .............. ........ .....

13.00 X,11 7.05 .6813 130.95 .811 196.00 2.880 258.00 1.069
ii.00 1Q,38 91.05 1.539 131.95 1.601 197.90 100.000 265.00 .A31
19.00 .509 92,05 1.006 110.9S 2.110 198,90 6.182 272.90 .968
50.0 13.395 92.90 1.693 142.95 .310 203.85 2.222 274.Go 3.091
51.00 53.356 97.00 .559 146.95 1.068 701.95 1.233 275.00 18.175
51.10 2,S1 97.90 3.836 117.95 1.949 205S95 18.267 27S.90 2.63?
SSA0 172U 6 98.90 3.116 151.95 .81 z06.95 5.619 276.95 1.179
5,9S 2.158 101.00 1.887 156.05 1.539 207.95 .894 202.85 .211
57.05 1.916 105,0 1.726 159.85 .521 208.85 546 295.95 1.358
59.95 2,3 106.00 .397 605 .571 210.85 .6 Z96.95 .596
61.05 .795 107.00 13,023 161.65 .186 211,75 ,137-323.00 1.366
61.95 .A22 108.00 2.011 164.85 .459 216.95 3.973 333.90 .497
62.95 1.96 108.90 .720-165.95 .66 220.95 4,395 331.90 .171
65.05 .9-8 110.00 31.184 167.00 2.781 223.5 9,385-15,70 .161
68.95 0.217 111.00 1,569 167.90 .770 221.95 2,396 351.9S .261
72.95 1.7e 111.90, .323 174.00 .122 226.95 1.221 353.95 .261
K1.OS 4.'? 116.00 646 1.90 1.378 228.95 1,130 361.95 1.601
71.9S 8.876 117.00 8.740 17S.90 .658 1,00 7.171 371.8s .410
76.05 2.68? 117.90 .832 178.90 2.682 2A5.O .869-382.85 .137
77.5 46.910 121.90 .881 179.90 1.577 215.90 1.316 102.90 .273
78.0S 3.15 123.00 1.366 181.00 1.055 26.70 .137 423.00 1.3SO
78.95 3 625 123.90 .732185.00 1.328 248.90 .211 23.95 .39?
?9.95 3.253 127,00 .755 186.00 10.962 253.90 .161 440.95 10.987
60.95 ,C22I i28.0 3312 187.00 2.8B 2Sl.10 .171 41.9S 79.516
8.05 1.167 129.00 20.09 191.90 .732 251.90 11.006 412.95 11.210

83.05 .98! 129.95 1.428 193.00 1.304 256.00 5.649 11395 1.291

1279
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C a a.:t~ in Cecy Repor t

.ite D0625 A(7!-V 910I BOAE/lIEUTRALS *EtPH1Nt0L,~t!Q0?0-4-.t1d

(i! Dta ti a file' : MPH
ir-ject ion Tim~e: 8810113 0 5 :Z

'oK,.-.jnd Rf RF YOHif, Cal U, l' t

biqI-C:1oroet;'. )ether I.4U37 1.40M95 .66 Averag3e

i ;,enjo 115 1.35470) 1.74 16.113 Av'erage
~N 1ire .74553 1.76309 137'.16 Rueraoe

£b~rpero!1.3208c, 1 .36"56 3.53 Ruera'le
I ~ I. 1 1.51M9 .59 Averige

-N J, Ofc'tienr-e 1 51574 1.51906 1.54 Averaee
ier':.' I CW~C. 1*5 - - fkuera.ie
Be:,, !:h .50?44 .50:71 11 .89 Avera,',,
i .L'ic-dort'e:ze 1.45!9 1.0231 2.93 Average
14ret~qlrenc 1.42392 LrT.48 7.13 Arase

-1e v1 e% .!.84'L: 1.802'e :3.79 oerale (oi~.~&
bi5k2-chrim-.ept'J Ettbe 2.3572; 2.1,4305 .60 Average

tiroo-ir~opawe 1.1;41(- 1 .30336 15.19 Pueraqe
HexadhIcroetha,.e .700F.0 .68278 1.112 Average

fi t~ri~c.' ~crcpr pa~ - - - Aver6ce
Nire-r.efa.56S683 Xelll 11-18 Aueraop

OM93 .52664 !,.46 Aoeraae

* Mtc1.z~l.22(7W .24874 12.?6 Averaqe
I oe?2011 J94687 8.57 Puereoe

bi-.I :-[hioru-.)xvetiai2 .58240 -58H.1 1.11 Averal?:
2 .4 L iioet j o1,.L086i2 .4,1310 5.99 Auerace

bennoic Acid .29595 A~78? 14.:/' Average
2,4-i 0- o op.eu' .53115 W57 7.89 A-eraqe
I ,2. 4-i r ich lo.ciert:erie .31739 .32W5 1,01 Avera'e
Hap't ha le ,e - 98196 .968i 1.40 Avera~e
4 -U. I or mr, i I e .33116 .41345 24.86 Averaqe
He)act, lcr: -. ;te.:ier e .!9652 .1676q .60 Ave-ace
4-Cri oro-3-d1eth'.-ep, 1e 28631 .2 15.00 Average
1-MeiO-h.- e-4i .556310 2.10 Averaee

He~c~ iro~c o~ar ~ue .3?289 .40355 24.23 Auerame
2.4,6-1ric'orovileflol .12795 .3 877 14.:? huermo
2 4.5-Tr ich loropt.io 1 .47537 .496-11 .231 Average

2- lo~t'~:~y I.260.? 1.2774? .83 Average
2-01, loronapihene 1 .246 03 1.242M .31 Averaqe

2-h:~arik~e.6319 i68415 8.3? A:'erese
I: iktttr ith late 1.33033 1-35557 1 .9 H, erage

PF - ke .ponme factor from* daily s.tari-arr file at 60.0 biq/L

Rf - Average ke~pof.se -actar from Inilt-lal Caibration

- IUfrererice r or-git.al average or cujrve

Page I of 3
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C (alil.ra ior Cre;k kepu;t

Titie: . o25 iCIO AND ASE/HEUTRLS * EtH[H.LDt.Ff>-4-.l..f~e !b, atr~r4 881t:!." 04:.3l

C.ez Sc!.tJar'2 Data File, ;E.860
Injection Time: 881013 05:26

Lropur.d RF RF Ulff Ca ib MEt

A:.,ap. th:e:.. 1.6520 1.672753 .89 Afiera-.
It- 'ttroa',|i nle..: 0;2.,. .682 'V' 7.06' Averai =.

,4- initrophe~o .0.5...06932 2U.50 Auerage
hcerphth.n-e 1.12644 1.00123 3.13 Averane
0i berizofora.. 1.r0204 1.4905.9 .76 Aueraee
2,4-(,ir, i: r c. 1ce.- 32099 .3078 i2.3? AUEa.e
4hitrcphe'l .i8425 .1?220 6.54 Auerage
Fhv(ore::e 1.09"32 !.12C33 3.20 Avera-e
0 t;, 1 p ',t "-la-a 1.3354 1 .4124? 6.72 Auerage
4 4-Ch i rophew, -f,!,etP 6t hE .49214 .51535 6.89 Auerage
4 -H.t,C.II.r .2)495 .26428 3.88 Averele

- 2.4,6-Tribro.,c.; he,,o' .1421B .1696 13.91 Average
I, -,her.. ihy Ir a: i.,e - Auerage
p- - Aerace

B e-a--.n - Auerage
G aw(.. a- - - Average
(elta-UtC - v- e rase
Fep.teclz.; - Auera.j
AI r. - Aueraje

4111 -'t rI.44963 .54728 21.66 Average
- t en .0806 - Averae

4 ,-tr ~ p.e. p,,:e.,.er ."2975 .25140 10,28 AuErage
,iexo'r'' ':-I,,e .23162 .313 10.58 fAuerage
'ejot lh'orei -.:,,. .11390 .11i41 2.19 A.e a-e
Pte.,arth, ene 1,07960 1.13452 5.09 Average

1., 34 1.20079 5.5f5 Averae
,It. - -ht :1.;,th, 16a:e ',71.46 1.7403? .,3 flue'ae
4,4 -- ir oo =.e- - - Awirage
! lo,.,ar.ef,- 1.11.68 1.12146 4.61 Auerage
Pe:tac;,', E.:., -.,, .vera-e

-sI- - Av=rav e
,A *,': - - - P.uerae

i. Ilt :. - - :r~

LrI. i' -. " - - Aueraae
4,: - .. - Auera'.e

. f, fverae
d:,, r,) =;~~.i., - - ver ai

E, C.I fT, i,- r era.e
c l:- - --,vere

R f Re. ,:ie ractor from dWit sth.nda-d file at O(,.00. n/L

R, i - A.era..;.onse Facto- frou hitial Caiitration

,., 1-,. . 'ffete:e tro, or'inal aueraqe or curve

Page 2 of 3
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C6 iti, tor, I hec I .R.ej-rt

lit): b c&5, AI AIW CASUIIEUTR*AL. + EtP O-,S*2-O2-fl"H

C,.:i £ta..Jar.: Uata file: >EM-0
]hjection lime: 8O:1013 05C!

'of,,pou.:ol fF .[1i ff 3.1it Meth

.037! .0'3?1 6i.16 A.jerege
1.65647 1.16261 6.41 Pueraqe

Ierpf.Jy! -,J 1.09O4 1 7 ,2 10.88 Aueraee
f,,tt';bez zy ,.e... 1 15091 1.21312 5.40 Avera e
3, :1- chlorobew,,.i e .1990 .10.034 22.75 Average

Ifrv-.ere 1.0142 i 02738 *.30 Average
Berzo~alf ntrtace.,e I.OOOS 1 09927 .75 Averatle
b 1 (?-Ek1.eyv: ) PrIttIl'a etf 1.34247 1,3446!- .16 Auereae
Oi-n-oct~ .,.t.a.e .t372331 4.11529 11.8? Auerage
Bet,-)(al Fyr.E 1.27071 1.21,6 .79 Aver ae
B.:,.luorar,t:ene 1.45902 1.33390 10,42 Ruerage
ir,e..:1', -c;ifjrer.e .E2547 .77357 6.28 huerage

A Ithrce.e .7 e.?6 .8248.=  4.45 Aue-age
Le.:b i u rO'net"= 1.5 9(' i !,53913 I.33 Avei a.
Ber,: (9 , irer'e .70480 ,71520 4.10 Auerage

PI - keo:,.., rector from dely standarj file at 60.t0 m.11L

- Ave-..e ke.pr,.e facto. from Initial Calibratior,

- ",::f.=er.:. frot, or .1nai euerage cr cutruc

lage 3 G; 3

128 0
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: L2CQ-rtlA . c Contract:_ "_____

Lab Code: Case No. : SAS No.: NoI to. _

Sample No. (Standard) : . Date Analyzed:_

Lab File ID (Standard): - Time Analyzed:

Instrument ID:_

I-IS4(PHN) I1S5(CRY) I 1IS4(PRY)
jAREA # RT I AREA # RT I AREA 4 RT== == __ -.== = = =I == =-=i= = = _=

12 HOUR
I STD_ I_~'7I"I_~OT36-DYI~/y.-i

UPPER

IMT I - I Y I

LIMIT ./I

JEPA SAMPLEI
I NO.

I I I I I ------------

01 I i I I I

01 I !~I~~b I ~ I o I I

02 lI i I903( _1 IKra) I
03i 5 1IJ. I 16.O. I3 2Y..L...P I/.l I

4 2Y1o I I L&VI 3O~ I I 35 I

051 Q I ',5- i 3./o I _I I __0x1

41 I ___ __ -

051 ____ 1 /2I _____ I ____ I _ I __ _I

0 6 1 I I I I I I

11VI ___________ I, _ 'I________ I ______I _________I I_____

081 I I I I I _
101_ ___ ___ I I !_.. ..... I

21 __ _ _ _ _ __ _ __ _ _ _ I _ _ _ i __ _

1 _ _ _ _ _ I __ _ _ _I _ _ _ _ I __ _ _I _ _ _ __I __ _ _I
181 __I__ ____ I1___ ____

IS4 (PHN) Phenanthrene-d10 UPPER LIMIT + 100%
IS5 (CRY) = Chrysene-d12 of internal standard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page _ of
FOR VIII SV-2 10/86

] 12e1



SEMIVOLATILE INTERNAL STANDARD AREA SUIDARY

Lab Name: b-f Contract: Oik$

Lab Code: Case No.: SAS No.: a66 No.:

Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:_ _

JIS1(DCB) IIS2(NPT) I l1S3(ANT) II
AREA 41 RT I AREA # RT AREA EF RT I

12 -HOUR q
STD_ V?___ e.ci)~' /~ /~O171

= =----== = I=== == = I = ==

UPER I
IL:[MIT__0I I______

I L,)WER II I

IL-LMIT_I La__ U1__A

IEPA SAMPLE I
No. 

o31 <9/3 I I- tf~ l. li_ lI/:< - )v (o1 R7.3 Iik j.$*/Y I ,9.lY17/ I !/.,t? I 5,'3 I /-Ui I

021 IOj/76 1 3S -Z

031 d131 t&2Y N(/ I
014I , Iyaq:j I J-P 1- /5.-o 2 Yc33 I t-7- v

01

141I1 5 1 .... I.
16 _I I
3.7 III

09 ________- _______ _____ ____ I _______I ____

19 I I I
201I I I _
2111Ii.
1 i I2__ I

ISI (-DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% Of
IS2 (-NPT) = Naphthalene-d8 internal stLandard area.
!S3 (ANT) = Adenaphthene-d8 LOWER LIMIT = - 50% of

inter-nal standard area.

4Column' used to flag internal standard area'valuae. with an asterisk
161g"o __ _ IFORM VIII SV- 10f__iI

) ira _ _ __•...... _I1 2_2 I __ ____..... ........ ___.. . .. . . . . --
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E S 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (1)5877

Job No. : OROOl

Work Order No.: 988

Client: ES Oak Ridge
Attention: Bill HaydenIAddress: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Atti-ched are the analytical reoorts for the water samole(s) received

by this laboratory on 9-15-83.

Samole Preparation Data

Laboratory Client Date Date* Date Date*

tiamole No. Sample ID Test collected extracted analyzed 2nd col
88092422 DANGB-4-MWIO-GW-1 BA-I 9-14-83 10-20-88
88092422 DANGB-4-MWIO-GW-1 CD-F 9-14-88 10-24-88
88092422 DANGB-4-MWIO-GW-1 CR-F 9-14-88 11-01-88

-88092422 DANGB-4-MW10-GW-1 PB-F 9-14-88 10-26-88
8809242" DANGB-4-MW10-GW-1 418.1 9-14-88 9-28-88 10-05-8
8 8091. % ,Z DANGB-4--MW1O-GW-1 8010 9-14-88 9-21-88 9-26-88
8 800'/- 4-,, DANGB-4-MW1O--GW-1 8020 9-14-88 9-21-8B
88092423 DANGB-3-MW25-GW-1 AS-F 9-14-88 10-26-88
88092423 DANGB-3-t1W,25-G4- I BA-I 9-14-88 10-20-88
88092423 DAHGB-3-flW125-GW- I CD-F 9-14-88 10-24-88
880924?3 DANGB-3-MW25-GW-1 CR-F 9-14-88 11-01-88
88092-::3 DANGB-3-MW25-GW-1 HG-C 9-14-88 10--07-88
88092423 DANGB-3-tIW25-CGJ-1 PB-F 9-14-88 10-26-88

_88092423 DANGB-3-,4W25-GW-1 418.1 9-14-88 9-28-88 10-05-8
88092423 DANGB-3-MW25-GW-1 8010 9-14-88 9-21-88 9-20-88
88092423 DANGB-3-MW25-GW-1 8020 9-14-88 9-21-88
88092423 DANGB-3-MW25-GW-1 8080 9-14-88 9-19-88 10-16-88
88092423 DANGB-3-MW25-GW-1 8270 9-14-88 9-19-88 1-1-29-88
88092424 DANGB-4-111111-GW-1 BA-I 9-14-88 10-20-88
88092424 DANGB-4-MW1 1-GW-1 CD-F 9-14-88 10-24-88
88092424A DANGB-4-MW 1 !-c-- CR-F 9-14-88 11-01-88
88092424 DANGB-4-r1Wr1-GW-1 PB-'F 9-14-88 10-26-88
88092424 DANGB-4-MW11-GW-1 418.1 9-14-88 9-28-88 10-05-8
88092424 DANGB-4-MNWl1-GW-1 8010 9-14-88 9-21-88 9-20-88
88092424 DANGB-4-1MW1II-G%- 8020 9-14-88 9-21-88

* f dDolicable

39-DULU0932 1I2~ CL-FRLO01
A SUBS1DIAF-': OTHE PARSONS CORPORATION



Job No.: OR001

Work Order No.: 988

Project: Duluth ANGB

SamDle Preoaration Data

,aboratorv Client Date Date* Date Date*
aMDle No. Samole ID Test collected extracted analyzed 2nd col.

38092425 DANGB-BR6 AS-F 9-14-88 10-26-88
38092425 DANGB-BR6 BA-I 9-14-88 10-20-88
38092425 DANGB-BR6 CD-F 9-14-88 10-24-88
38092425 DANGB-BR6 CR-F 9-14-88 11-01-88
38092425 DANGB-BR6 IIG-C 9-14-88 10-07-88
38092425 DANGB-BR6 PB-F 9-14-88 10-26-88
38092425 DANGB-BR6 418.1 9-14-88 9-28-88 10-05-88
18092425 DANGB-BR6 8010 9-14-88 9-21-88 9-20-88
38092425 DANGB-BR6 8020 9-14-88 9-21-88

8092425 DANGB-BR6 8080 9-14-88 9-19-88 10-16-88
38092425 DANGB-BR6 8270 9-14-88 9-19-88 10-28-88
38092426 DANGB-3-MW26-GW-1 AS-F 9-14-88 10-26-88
38092426 DANGB-3-HW26-GW-1 BA-I 9-14-88 10-20-88
)8092426 DANGB-3-MWIW26-GW-1 CD-F 9-14-88 10-24-88
8092426 DANGB-3-MW26-GW-1 CR-F 9-14-88 11-01-88
;8092426 DANGB-3-MW26-GW-1 HG-C 9-14-88 10-07-88
18092426 DANGB-3-MW26-GW-i PB-F 9-14-88 10-26-88
)8092426 DANGB-3-,IW26-GW-1 418.1 9-14-88 9-28-88 10-05-88
38092426 DANGB-3-MW26-GW-1 8010 9-14-88 9-21-88 9-20-88
38092426 DANGB-3-MW26-GW-1 8020 9-14-88 9-21- 88
'8092426 DANGB-3- IW26-GW-1 80&0 9-14-88 9-19-88 10-16-88
'8092426 DANGB-3-MW26-GW-i 8270 9-14-88 9-19-88 10-28/11-29-88
38092427 DANGB-3-!IW53-GW-1 AS-F 9-14-88 10-26-88
i8092427 DANGB-3-MiW53-GW-1 BA-I 9-14-88 10-20-88
38092427 DANGB-3-MW53-GW-1 CD-F 9-14-88 10-24-88
38092427 DANGB-3-MW53-GW-1 CR-F 9-14-88 1] -01-88
,8092427 DANGB-3-M153-GW-1 HG-C 9-14-88 10-07-88
38092427 DANGB-3-MW53-GW-1 PB-F 9-14-88 10-26-88
;8092427 DANGB-3-MW53-GW-1 418.1 9-14-88 9-28-88 10-05-88
;8092427 DANGB-3-MW53-GW-1 8010 9-14-88 9-21-88 9-20-88
j8092427 DANGB-3- 1W53-GW-1 8020 9-14-88 9-21-88
8092427 DANGB-3-11W53-GW-1 8080 9-14-88 9-19-88 10-15-88

;8092427 DANGB-3-MW53-GW-1 8270 9-14-88 9-19-88 11-23-88

'If aiDlicable

89-DULU0932 2 1286 CL-FRIIO1



I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092422-88092427

WORK ORDER NO.: 988

These water samDles were received at the ES Berkeley Laboratory
on 9-15-88. They we-re received cold and intact.

12T7
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ENGINEERING-SCIENCE INC. PAGE I

12/05/88

ANALYSIS REPORT

RK ORDER NUMBER: 988

3 NUMBER : zB000000440 APPROVED BY ____________________

RK ORDER DATE :09/16/88 Lab Supervisor

OORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

3 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

< RIDGE, TN 37830 OAK RIDGE, TN 37830

.L HAYDEN

JF REPORT COPIES: 1

'TRACT / PO # : OR001

WJACT : BILL HAYDEN

(615)-481-3920

SK: 2, UNITS: Mg/L

DANGB-4-MW1O- DANGB-3-MW25- DANGB-4-14W11- DANGB-8R6 DANGB-3-MW26- DANGB-3-MW53-

GW-1 GW-1 (3W-i (W-1 GW-1

ST COMPOUND 88092422 88092423 88092424 88092425 88092426 88092427

ID - - - - -- - - - - -DIG-- - -- -FLAME- -- -- NA- -- - -- - -- - --A-- -NA- -- - -- -NA-- --A- ---A

ID DIG FURAE' NA NA NA NA NA NA
I DIGOS FURNACEi NA.NA5NA NA NA NA

SEIM<00 <0.05 <00 <0.05N <0.05 N<0.05 W

RIUM <0.005 <0.001 <0.051 <0.051 <0.051 <0.051

)MIUM <0.00221 <0.002 <0.014 <0.002W <0.002W <0.002'

ROCUY.02 , <0 02 <0.02 <0.002W <0.002W <0.002W

AD<0.00514 <005<0.005 <0.005 <0.005 <0.005

-Not Detected



I
ENGINEERING-SCIENCE INC. PAGE 21 12/05/88

ANALYSIS REPORT

I )RK ORDER NUMBER: 988
.B NUMBER : ZBO000000440 APPROVED BY

WORK ORDER DATE : 09/16/88 Lab Supervisor

'PORT DATA: CLIENT DATA:

S OAK RIDGE/DULUTH ANGB ES-OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

%K RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

I OF REPORT COPIES: 1

ETRACT / PO # : ORO01
CONTACT : BILL HAYDEN

1~ (615)-481-3920

IASK: 3, UNITS: mg/L

DANGB-4-MW1O- DANGB-3-MW25- DANGB-4-MW11- DANGB-BR6 DANGB-3-MW26- DANGB-3-MW53-

GW-1 GW-1 GW-1 GW-1 GW-1
iEST COMPOUND 88092422 88092423 88092424 88092425 88092426 88092427
..... ..... ..... ..... .. ... ..... ..... ... .-- - - - - - - --------------- ............. ............... ...-- -- - - - -..... .... .... .... ....

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5 <1.5 <1.5 <1.5

ND - Not Detected

12&9



ENGINEERING-SCIENCE INC. PAGE 3
12/05/88

ANALYSIS REPORT

IK ORDER NUMBER: 988

3 NUMBER : ZBOO00000440 APPROVED BY f- -
WK ORDER DATE : 09/16/88 Lab supervisor

ORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANUB C 134)

3 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

4 RIDGE, TN 37830 OAK RIDGE, TN 37830

_L HAYDEN

JF REPORT COPIES: 1

qTRACT / P0 # : OROOI
qTACT : BILL HAYDEN

(615)-481-3920

SK: 4, UNITS: tug/L, GROUP 8010

DANGB-4-NW1O- DANGB-3-MW25- DANGB-4-MW11- DANGB-BR6 DANGS-3-NW26- DANGB-3-MW53-

(3W- 1 GW-1 GW-1 GW-1 6W-1

3T COMPOUND 88092422 88092423 88092424 88092425 88092426 88092427

WIYL CHLORIDE NO ND ND ND ND ND

3 (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND

3 (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND

OMOBENZENE ND ND ND ND ND ND

DNMODICHI OROMETIHANE ND ND ND ND ND ND

3MOFORM ND ND ND ND ND ND

3MOET11ANE ND ND ND ND ND ND

RBON TETRACHLOR IDE ND ND ND ND ND ND

L.ORACETALDEHYDE ND ND ND ND ND ND
LORAL ND ND ND ND ND ND

LOROBENZENE ND ND ND ND ND ND
-ROETHANE ND ND ND ND ND ND
LOROFORM ND ND ND 0.87 ND ND

:HLOROHEXANE ND ND ND ND ND ND

CHLOROETHYL VINYL ETHER ND ND ND ND ND ND

-OROMETHANE ND ND ND ND ND ND

-OROMETHYL METHYL ETHER ND ND ND ND ND ND

OROTOLUENE ND ND ND ND ND ND

3ROMOCHLOROMETHANE ND ND ND ND ND ND
3ROMOMETHANE ND ND ND ND ND NO

2-DICHLOROSENZENE ND ND ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND ND ND

4-DICHLOROBENZENE ND ND ND ND ND ND

:HLOROOIFLUOROMETHANE ND ND ND ND ND ND

I-DICHLOROETHANE ND 4.8 ND ND NO ND

7-DICHLOROETfANE ND 1.9 NO ND ND ND

I-DICHLOROETHYLENE ND 5.4 ND ND ND ND

ANS-1,2-DICHLOROETHYLENE ND 100 ND ND ND ND

:HLOROMETHANE 0.408 1.6B 0.378 1.78 0.93B 0.35B

2-DICHLOROPROPANE ND ND HD ND ND ND

-Not Detected



I
ENGINEERING-SCIENCE INC. PAGE 41 12/05/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 988

DANGB-4-MW1O- DANGB-3-MW25- DANGB-4-MW11- DANGB-BR6 DANGB-3-MW26- DANGB-3-MW53-

GW-1 GW-1 GW-1 GW-1 GW-1
TEST COMPOUND 88092422 88092423 88092424 88092425 88092426 88092427-------------------------------------------------- ----------------------
1,1,2,2-TETRACHLOROETHANE NO ND ND ND ND NO

1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

TRACHLOROETHYLENE ND ND ND ND ND ND
1,1,1-TRICHLOROETHANE ND 3.5 ND ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND ND ND ND
|ICHLOROETHYLENE ND 790 ND ND 0.76 0.91
- ICHLOROFLUOROMETHANE ND ND ND ND ND ND
TRICHLOROPROPANE ND ND ND ND ND ND
YINYL CHLORIDE ND ND ND ND ND ND

ND - Not Detected

1291



ENGINEERING-SCIENCE INC. PAGE 5

12/05/88

ANALYSIS REPORT

RK ORDER NUMBER: 988

3 NUMBER : ZBOO00000440 APPROVED BY _________________

RK ORDER DATE : 09/16/88 Lab Supervisor

~ORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)
2 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

< RIDGE, TN 37830 OAK RIDGE, TN 37830
-.L HAYDEN

JF REPORT COPIES: 1

qTRACT / F3 # :OR001
?JTACT : BILL HAYDEN

(615)-481-3920

SK: 4, UNITS: ug/L, GROUP 8020

DANGB-4-MW1O- DANGB-3-MW25- DANGB-4-MWJI- DANGG-BR6 DANGB-3-MW26- DANGS-3-MW53-

(3W-i (W-i GW-1 (3W-1 GW-1

ST COMPOUND 88092422 88092423 88092424 88092425 88092426 88092427

- -- -- -- -- -- - ND-- N-- -- - -- - ND--- - -- - ND--- - -- - -- - -- - -- - ND-- - -- - - - - -- - - - -

qZRENEE ND ND ND ND ND ND
2-DICOR0ENEE ND ND ND ND ND ND
3-DICHLOROBENZENE ND F~D ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND ND ND
4-IYL EN ENEE ND ND ND ND ND ND
YU ENEE ND ND ND ND ND ND

.ENE ND ND ND ND ND ND

*Not Detected



I
ENGINEERING-SCIENCE INC. PAGE 61 12/05/88

IORK ORDER NUMBER: 
988 ANLSSRPT

08 NUMBER : ZB0000000440 APPROVED BY____________________

WORK ORDER DATE : 09/16/88 Lab Supervisor

T EPORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103I AK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / PO # : OROOI
CONTACT : BILL HAYDEN

(615)-481 -3920

ASK: 4, UNIIS: ug/L, GROUP 8080

DANGB-3-MW25- DANGB-6R6 DANGB-3-MW26- DANGB-3-NW53-

GW-1 GW-1 GW-I

-EST COMPOUND 88092423 88092425 88092426 88092427

- LDRIN ND ND ND ND
LPHA-BHC ND ND ND ND

BETA-BHC ND ND ND ND
DELTA-BHC ND ND ND ND

AMMA-BHC ND ND ND ND
HIORDANE ND ND ND ND

4,4-DDD ND ND ND ND
4,4-DDE ND ND ND ND

,41-DDT ND ND ND ND
IELDRIN ND ND ND ND

ENDOSUL.FAN I ND ND ND ND
'JDOSULFAN 11 ND ND ND ND
qDOSULFAN SULFATE ND ND ND ND

zNDRIN ND ND ND ND
F.NDRIN ALDEHYDE NA- NA NA NA

EPTACHLOR ND ND ND ND
EPTACHLOR EPOXIDE ND ND ED ND

KEPONE ND ND ND ND
HNETHOXYCHLOR ND ND NO ND

DXAPHENE ND ND ND ND
' _B-1016 ND ND ND RD

PCB-1221 ND ND Nri ND
7'CB-1232 ND ND ND ND

CB-1242 ND ND ND ND
,-CB-1248 ND ND ND ND
PCB'-1254- ND ND ND ND
i-CS1260 ND ND ND ND

ND -Not Detec~ted



ENGINEERING SClENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Water

ite Received: September 15, 1988 Work Order: 988
ate Reported: December 8, 1988 Job Number: OR001

):ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

al. Number: 88092423 88092425
ample No.: DANGB-3-MW25-GW1 DANGB-BR6
ate Sampled: 09-14-88 09-14-88
ime Sampled: 10:15 08:15
ate Extracted-: 09-19-88 09-19-88

atte Analyzed: 11-29-88 10-28-88

Dmpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

,-- ch-- ---oroben-- -- -- ---ene- -- ---10- -ND- -- ---ND- -
,4-Dichlorobenzene 10 ND ND
:4xachloroeane 10 ND ND
as(2chloroethylnete 10 ND ND
;s2-chloroetzee r 10 ND ND
2-ichrooim e ne 10 ND ND
-i(chooisorlethyir 10 ND ND
s-Ntrooinpropylminer 10 ND ND
-Nichrobutadieneylmi 10 ND ND
?xachlTrihorobezene 10 ND ND
itroTrihenzeneen 10 ND ND
itohenzone 10 ND ND
iiophohalne 10 ND ND
is(2-hlorethx~ehn 10 ND ND
-Chlorhoaphthleneth 10 ND ND
-xChlorocycthlentain 10 ND ND
:eaphoylenaie 10 ND ND
:enaphthyene 10 ND ND
epthphhaat 10 ND ND

imeDintphthlte 10 ND ND
6-Dnore lun 10 ND ND

,4-Dinite oun 10 ND ND
4ethyl phtalate 10 ND ND
eNtosodphela n 10 ND ND

?xachlorobenzene 10 ND ND

=Compound was detected inL the blank.



IPriority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water

(continued)

I)ate Received: September 15, 1988 Work Order: 988
Date Reported: December 8, 1988 Job Number: OR00l

i§:OR: ES:Oak Ridge/Duluth ANGB ATTN-: Mr. Bill Hayden

-Address: 710 S. 
Illinois Avenue 

Suite F-103
Oak Ridge, Tennessee 37830

4,ab Number: 88092423 88092125
Sample No.: DANGB-3-MW2 5-GWI DANGB-BR6
.Date Sampled: 09-14-88 09-14-88
*fime Sampled: 10:15 08:15
DOate Extracted: 09-19-88 09-19-88
Date Analyzed: 11-29-88 10-28-88

'-ompound Detection ANALYTICAL RESULTS
Li mit s
ug/L ug/L ug/L

Phenanthrene 10 ND ND
.4nthracene 10 ND ND
)ibutyl phthalate 10 ND ND
Fluoranthene 10 N ND
4-Clhlorophenyl phenyl ether 10 ND ND
)yrene 10 ND ND
1,utyl Benzyl phthalate 30ND ND
Bis(2-ethylhexyl) phthalate 10 ND ND

Thysne10 ND ND
i -Bromophenyl phenyl ether 10 ND ND
Benzo(a)anthracene 10 ND ND
Di-n-octylphthalate t0 ND ND
3enzo(b)fluoranthene 10 ND ND
lienzo(k)fluoranthene 10 ND ND
Benzidine 60 ND ND
tl3'-Dichlorobenzidine 20 ND ND
3enzo(a)pyrene 10 ND ND
Indeno(1,2 3-cd)pyrene 10 ND ND
T')ibenzo(a,ft)anthracene 10 ND ND
3'enzo(ghi)tperylene 1 DN
8enzyl Alcohol 20 ND ND

=Compound was detected in the blank,



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

ate Received: September 15, 1988 Work Order: 988
ate Reported: December 8, 1988 Job Number: OR001

o: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Ai Number: 88092423 88092425
ample No.: DANGB- 3-MW2 5-GWI DANGB-BR6
ate Sampled: 09-11-88 09-14-88
ime Sampled: 10:15 .08:15

aite Extracted. 09-19-88 09-19-88
ate Analyzed: 11-29-88 10-28-88

Dmpound Detection Analytical Results
Limits
ug/L ug/L ug/L

:etophenone -*ND ND
Ailine -*ND ND
-Aminobiphenyl -*ND ND
-Chloroaniline 20 ND ND
-Chloronaphthalene -*ND ND
ibenzofuran 10 ND ND
-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz(a)anthracene -*ND ND
-,a-Dimethylphenethylamine -*ND ND
iphenylamine ND ND
,2-Diphenylhydrazine -*ND ND
nhyl methanesulfonate -*ND ND
-Methylcholanthrene -*ND ND
athyl methanesulfonate -*ND ND
-Methylnaphthalene 10 ND ND
-Naphthylamine -*ND ND
-Naphthylamine -*ND ND
-Nitroaniline bo ND ND
-NItroaniline 50 ND ND
-Nitroaniline so ND ND
-Nitroso-di-n-butylamine -*ND ND
-Nitrosopiperidine ~-*ND ND
entachl-orobenzene -*ND ND
irntachlor'nitrobe1n.,-v-- ND ND
ienacetin -- *ND ND
-Picoline -*ND ND
ronamide -*ND ND
,2,4,5-Te-rEachlorobenzene -*ND ND

Ell has not yet determined detaction limits for these compounds.

=Compound wais detected in the blank.

02(



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270f Matrix: Water

]ate Received: September 15, 1988 Work Order: 988
)ate Reported: Decer .er 8, 1988 Job Number: OR001

;OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
\ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

,!ab Number: 88092423 88092425
isample No.: DANGB-3-MW25-GW1 DANGB-BR6
Date Sampled: 09-14-88 09-14-88
-Time Sampled: 10:15 08:15
)ate Extracted: 09-19-88 09-19-88
Date Analyzed: 11-29-88 10-28-88

'ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

I.lpha-BHC -- * ND ND
Gamma-BHC * ND ND
-'3eta-BHC 20 ND ND
* ieptachlor 10 ND ND
Delta-BHC 15 ND ND
Aldrin 10 ND ND
eptachlor epoxide 10 ND ND
Zndosulfan I -- , ND ND
Dieldrin 15 ND ND
!,4'-DDE 30 ND ND
ndrin -- * ND ND
Endosulfan II -- * ND ND
* , '-DDD 15 ND ND
i,4'-DDT 25 ND ND
Endosulfan Sulfate 30 ND ND
Endrin aldehyde -- , ND ND
,£ndrin Ketone -- , ND ND
"2hlordane 60 ND ND
Methoxychlor -- , ND ND
o'0xaphene 60 ND ND
kroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
,Aroclor-1232 60 ND ND
\kroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
Aroclor-1254 60 ND ND
,roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

1B = Compound was detected in the blank.

0 2.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

ate Received: September 15, 1988 Work Order: 988
ate Reported: December 8, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092123 88092425
ample No.: DANGB-3-MW25-GW1 DANGB-BR6
ate Sampled.: 09-14-88 09-14-88
ime Sampled: 10:15 08:15
ate Extracted-: 09-19-88 09-19-88
ate Analyzed: 11-29-88 10-28-88

Dmpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

-Chlorophenol 10 ND ND
-Nitrophenol 10 ND ND
nenol 10 ND ND
,4-Dimethylphenol 10 ND ND
,A-Dichlorophenol 10 ND ND
,4,6-Trichlorophenol 10 ND ND

-Chloro-3-methylphenol 20 ND ND
,A-Dinitrophenol 50 ND ND
,6-Dichlorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 50 ND ND
antachlorophenol 50 ND ND
-Nitrophenol 50 ND ND
anzoic Acid 50 ND ND
-Methylphenol 10 ND ND
- & I-Methylphenol 10 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND
,4,5-Trichlorophenol 10 ND ND

/

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

)TE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270j Matrix: Water

Date Received: September 15, 1988 Work Order: 988
Date Reported: December 8, 1988 Job Number: OR001

-FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ILab Number: 88092426 8092427
Sample No.: DANGE-3-MW26-GWI DANGB-3-MW53-GWI

-Date Sampled: 09-14-88 09-14.-88
ITime Sampled: 16:00 16:30
Date Extracted: 09-19-88 09-19-88
Date Analyzed: 10-28-88/11-29-88 11-23-88

Zompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

1,3-Dichlorobenzene 10 ND ND

1,3-Dichlorobenzene 10 ND ND
I4exachloroethane 10 ND ND
;Bis(2-chloroethyl)ether 10 ND ND
1,2-Dichlorobenzene 10 ND ND
,-Nitrosodimethylamine 10 ND ND

3is(2-chloroisopropyl)ether 10 ND ND
N-Nitrosodi-n-propylamine 10 ND ND
Nexachlorobutadiene 10 ND ND
1.,2,4-Trichlorobenzene i ND ND
Nitrobenzene 10 ND ND
isophorone 10 ND ND

)iaphthalene 10 ND ND
Bis(2-chloroethoxy)methane 10 ND ND
2-Chloronaphthalene 10 ND ND
liexachlorocyclopentadiene 10 ND ND
kcenaphthylene 10 ND ND
Acenaphthene 10 ND ND
Dimethyl phthalate 10 ND ND
a,6-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND
,2,1-Dinitrotoluene 10 ND ]D
)iethyl phthalate 10 ND ND
A-Nitrosodiphenylamine 10 ND ND
Hexachlorobenzene 10 ND ND

Compound was detected in the blank.

12 9



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

ate Received: September 15, 1988 Work Order: 988
ate Reported: December 8, 1988 Job Number: ORO0l

D: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
.dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

nb Number: 88092126 88092427
ample No.: DANGB-3-MW26-GWI DANGB-3-MW53-GWI
aite Sampled: 09-14-88 09-14-88
ime Sampled: 16:00 16:30
a3te Extracted: 09-19-88 09-19-88
ate Analyzed: 10-28-88/11-29-88 11-23-88

Dmpound Detection ANALLTICAL RESULTS
Limits
ug/L ug/L ug/L

-- ---enant- -- -- - ---r---ne-- ---10-- ---ND- - -- ND- -
nnthrene 10 ND ND

ibutyl phthalate 10 ND ND
luoranthene 10 ND ND
-Chiorophenyl phenyl ether 10 ND ND
vrene 10 ND ND
utyl Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 ND ND
arysene 10 ND ND
-Bromophenyl phenyl ether 10 ND ND
anzo(a)anthracene 10 ND ND
i-n-octylphthalate 10 ND ND
-anzo(b)fluoranthene 10 ND ND
Bnzo(k)fluoranthene 10 ND ND
enzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
-1nzo(a)pyrene "0 ND ND
ideno(1,2,3-cd)pyrene 10 ND ND
ibenzo(a,h)anthracene 10 ND ND
Bnzo(ghi)perylene 10 ND ND
anzyl Alcohol 20 ND ND

=Compound was detected in the blank.

11300



Priority Pollutant Analysis Page 3 of b
Base Neutrals - SW 8270

Matrix: Water
(continued)

ate Received: September 15, 1988 Work Order: 988
)ate Reported: December 8, 1988 Job Number: OR001

Por: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
l ddress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

I ab Number: 88092426 88092427
|3ample No.: DANGB-3-MW26-GW1 DANGB-3-MW53-GW1
Date Sampled: 09-14-88 09-14-88
Time Sampled: 16:00 16:30
)ate Extracted: 09-19-88 09-19-88
Date Analyzed: 10-28-88/11-29-88 11-23-88

:ompound Detection Analytical Results
Limits
ug/L ug/L ug/L

%cetophenone ND ND
Aniline -- , ND ND
-1-Aminobiphenyl -- , ND ND
I -Chloroaniline 2* ND ND
I-Chloronaphthalene -- , ND ND
Dibenzofuran 10 ND ND
D-Dimethylaminoazobenzene -- , ND ND
7,12-Dimethylbenz(a)anthracene -- * ND ND
q- a-Dimethylphenethylamine -- , ND ND

• iylamine -- , ND ND
phenylhydrazine -- , ND ND

L methanesulfonate -- , ND ND
3- -'anthrene -- , ND ND
4e-. sulfonate -- , ND ND
2-Met .. Lalene 10 ND ND
1-Naphthylamine -- , ND ND
i-Naphthylamine -- , ND ND
12-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
71-Nitroaniline 50 ND ND
!4-Nitroso-di-n-butylamine -- , ND ND
,N-Nitrosopiperidine -- , ND ND
,Pentachlorobenzene -- , ND ND
!Dentachloronitrobenzene -- , ND ND
2henacetin -- , ND ND
2-Picoline -- , ND ND

j lronamide -- * ND ND
;,2,1 ,5-Tetrachlorobenzene ND ND

EPA has not yet determined detection limits for these compounds.

3 = Compound was detected in the blank.

1301



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

ate Received: September 15, 1988 Work Order: 988
ate Reported: December 8, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
ddress: 710 S. Illinois Avenue Suite F-103

OaK Ridge, Tennessee 37830

ab Number: 88092426 88092427
ample No.: DANGB-3-MW26-GWI DANGB-3-MW53-GWI
ate Sampled: 09-14-88 09-14-88
ime Sampled: 16:00 16:30
ate Extracted: 09-19-88 09-19-88
ate Analyzed: 10-28-88/11-29-88 11-23-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

lpha-BHC -- , ND ND
amma-BHC , ND ND
eta-BHC 20 ND ND
eptachlor 10 ND ND
elta-BHC 15 ND ND
ldrin 10 ND ND
eptachlor epoxide 10 ND ND
ndosulfan I -- ND ND
ieldrin 15 ND ND
,4'-DDE 30 ND ND
ndrin -- , ND ND
ndosulfan II -- , ND ND
,4'-DDD 15 ND ND
,4'-DDT 25 ND ND
adosulfan Sulfate 30 ND ND
ndrin aldehyde -- , ND ND
ndrin Ketone -- , ND ND
nlordane 60 ND ND
ethoxychlor -- , ND ND
oxaphene 60 ND ND
roclor-1016 60 ND ND
roclor-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
rocloi-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

i 1302



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

ate Received: September 15, 1988 Work Order: 988
ate Reported: December 8, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Plddress:710 S. Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

Lab Number: 88092426 88092427
Sample No.: DANGB-3-MW26-GW1 DANGB-3-MW53-GWI
])ate Sampled: 09-14-88 09-14-88
jime Sampled: 16:00 16:30
Date Extracted: 09-19-88 09-19-88
-9 ate Analyzed: 10-28-88/11-29-88 11-23-88

-Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

2-Chlorophenol 10 ND ND
-2-Nitrophenol 10 ND ND
Khenol 10 ND ND
2,4-Dimethylphenol 10 ND ND
2,4-Dichlorophenol 10 ND ND
,4,6-Trichlorophenol 10 ND ND

4-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
, 6-Dichiorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 50 ND ND

Pentachlorophenol 50 ND ND
1-Nitrophenol 50 ND ND
13enzoic Acid 50 ND ND
2-Methylphenol 10 ND ND

93- & 4-Methy3phenol 10 ND ND
tl,3,4,6-Tetrachlorophenol -- , ND ND
2,4,5-Trichlorophenol 10 ND ND

--------- - --

Analyst Laboratory SLpervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

'OTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

1303
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: ICF-W-0050-88

I

The Relative Percent Difference is not calculated for Barium since
the sample values are less than five times the reporting limit.
Acceptable RPD in this case is defined as duplicate values within one
detection limit of each other.

88-Ai-DULUO340o 1309 C-FOI
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0034-88
QC REPORT NO.: OCP-W-0034-88B

Analysis of matrix spikes showed lindane to be not quantifiable
because ii: was swamped by an interference. The RPD for dieldrin was
slightly higher than EPA QC guidelines. When spiked blanks were
analyzed, an interference made the aldrin response not quantifiable. In
addition, the blank spike recoveries were essentially twice what they
should have been, while recoveries from the duplicate were close to
zero. This suggests that the blank spike was spiked twice and the
duplicate not at all. How~ver, when the data associated with these
analyses were closely examined, no analytical errors were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

88-A1-DULU0461 1 13 16 CN-FRMO1



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATERJob No: ORO01 

'C Report No.: OCP-W-0034-88

QC Sample No.: 88092306

Client- ES Oak Ridge Level (Low/Med): Low

Attn: Bill Hayden D.ate Reported: 11-11-88

Addt=-s: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth TgB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ,___ _ _

88092303-88092306, 88092291-88092293
88092423-88092427, 88092313-88092317
88092323-88092327

Compound Amount Sample Conc. MS Conc. J MS % QC
Added In Extract In Extract IRec. # Limits

(ng) (ug/L) (ug/L) Rec.

T indane 200 ND ND NC* 56-123

Heptachlor 200 ND 0.200 100 40-131

epoxide

Aidrin 200 N9) 0.226 113 40-120

Dieldrin 500 ND 0.577 115 52-126

Endrin 500 ND 0.516 103 56-121

4,4-DDT 500 ND 0.392 78 38-127

MSD C)nc. QC Limits
In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD [ REC

Lindane ND NC* NC* NC* 15 56-123

Heptachlor 0.191 96 100 5 20 40-131

epoxide

Aldrin 0.187 94 113 19 22 40-120

Dieldrin 0.478 96 115 19* 18 52-126

Endrin 0.465 93 103 10 21 56-121

4,4-DDT 0.317 63 78 20 27 38-127

# - Column to be used to flag recovery and RPD values with an asterisk
* -Values outside of QC limits

NC- Not Calculated

RPD: 2 out of 6 outside limits

Spike Recovery: 2 out of 12 outside limits 1317
P Q-A I -rMfT IV C! 7 1



* / PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

WATER

Job No: ORO01 QC Report No.: OCP-W-0034-88B

QC Sample No.: Blank
Client: ES Oak Ridge Level (Low/Med): Low

Attn: Bill Hayden Date Reported: 11-11-S8
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).:_.
88092303-88092306, 88092291-88092293

88092313-88092317, a8092323-88092324

89092327, 88092623-88092427

Compound Amount Sample Conc. MS Conc. _MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.177 89 56-123

Heptachlor 200 ND 0.194 97 40-131
epoxide

Aldrin 200 ND 0.181 91 40-120

Dieldrin 500 ND 0.487 97 52-126

Endrin 500 ND 0.458 92 56-121

, 44-DDT 500 ND 0.388 78 38-127

MSD Conc. QC Limits
in Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD j REC

Lindane 0.0110 6* 89 179* 15 56-123

Heptachlor 0.0141 7* 97 180* 20 40-131
epoxide

AIdrin ND NC* 91 NC* 22 40-120

Dieldrin 0.0333 7* 97 177* 18 52-126

Endrin 0.0322 6* 92 176* 21 56-121

4,4-DDT 0.0279 6* 78 171* 27 38-127

# - Column to be used to flag recovery and RPD values with an asterisk
* -Values outside of QC limits

NC - Not C3lculated

RPD: 6 out of 6 outside limits

Spike Recovery: 6 out of 12 outside limits 13 8

88-AI-DiLUO658 I



PESTICIDE METHOD BLANK SUMMARY

Job No.: OROO1 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Water
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-19-88
Date Analyzed (1): 10-15-88 Date Analyzed (2):
Time Analyzed (1): 20:29 Time Analyzed (2):
Instrument ID (1): HP5890 12 Instrument ID (2):
GG Column ID (1): OV-1 GC Column ID (2):

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed I ID (2) Analyzed 2

- 88092423 10-15-88
- 88092425 10-15-88
- 88092426 10-15-88
- 88092427 10-15-88

88-Al-DULU0472 1 13 19 PT-FRMO4



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO(S). 988
EPA METHOD 8270 ANALYSIS

These samples were first extracted on SeDtember 19, 1988, and

analyzed on October 28, 1988, all within holding times. Recoveries of

surrogate SDikes were outside EPA QC limits for the acid extract of
samole 88092426 and the base neutral extract of 88092425. There was no
more sample available for re-extraction. Area counts for one or more
internal standards were outside EPA QC limits for the base neutral
extract of the blank, 88092426 and both extracts of 88092423 and

88092427. These extracts were re-analyzed. Internal standard area
counts for the second analysis met EPA criteria. Results of the second
analysis are reoorted.

132089-DULU0887 I CN-FP140 2
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROOI Work Order No.: 988
j Matrix: (soil/water) Water

SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Lab SamDle ID: 88092423 Blank
Attn: Bill Harden 88092425-27 Blank
Address: 710 S. Illinois Avenue Lab File ID: S0595/E5981

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-19-88

Date Analyzed: 11-29-88
Date Reoorted: 03-29--89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: X
GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 3 (SeoF/Cont.'Conc)SeDF

LCAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.31 92
79-01-6 Trichloroethene 3.41 12
127-18-4 Tetrachloroethene 5.03 11

89-DULU0965 1 1323 TI-FRMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO Work Order No.: 988
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Lab SamDle ID: 88092423 BI
Attn: Bill Hayden Re-analysis
Address: 710 S. Illinois Avenue Lab File ID: S0597

Suite F-103 Date Received: 09-15-88
Oak Ridge, Tn. 37830 Date Extracted: 09-19-88

Date Analyzed: 11-29-88
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: I
% Moisture: dec:

not dec: X
GPC Clear UD: (Y/N) N
Extraction:

# TICs Found: 4 (SeDF/Cont/Conc)SeoF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

79-01-6 Trichloroethene 3.36 31
127-18-4 Tetrachloroethene 4.99 12 B

- Unknown 14.01 10
Unknown 22.40 16

1324
89-DULU0966 I TI-FRMO 1
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Work Order No.: 988
Matrix: (soil/water) Water

SamDle Wt/vol: 1000 ml
Client: ES Oak Ridge Lab Sample ID: 88092423 AC
Attn: Bill Hayden Re-analvsis
Address: 710 S. Illinois Avenue Lab File ID: S0596

Suite F-103 Date Received: 09-15-88
Oak Ridge, Tn. 37830 Date Extracted: 09-19-88

Date Analyzed: 11-29-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

riot dec: X

GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 5 (SeDF/Cont/Conc)SeoF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.27 5
79-01-6 Trichloroethene 3.35 11
127-18-4 Tetrachloroethene 5.00 13 B

- Unknown 14.04 9
Unknown 22.55 7

1325
89-DULU0967 1 TI-FRMO 1



SEKIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROOI Work Order No.: 988
Matrix: (soil/water) Water
Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Samole ID: 88092425 AC & BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E5985/E5984

Suite F-103 Date Received: 09-15-88
Oak Ridge, Tn. 37830 Date Extracted: 09-19-88

Date Analyzed: 10-28-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:

-PC Clean uD: (YIN) N
Extraction:

#I TICs Found: 1 (SeoF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME PIT EST. CONC.Q

127-18-4 Tetrachloroethene 4.26 14 B

1326
89-DULU0968 I TI-FRqOl
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO1 Work Order No.: 988
Matrix: (soil/water) Water

Samole Wt/vol: 1000 ml
Client: ES Oak Ridge Lab Sample ID: 88092426
Attn: Bill Hayden Re-analysis
Address: 710 S. Illinois Avenue Lab File ID: S0598

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-19-88I Date Analyzed: 11-29-88

Date Reported: 03-29-89
Project: Duluth ANGB Dilution Factor: 1

% Moisture: dec:
not dec: X

GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 4 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.24 96
79-01-6 Trichloroethene 3.34 12

- Unknown 4.10 7
127-18-4 Tetrachloroethene 4.99 15 B

1327
89-DULU0969 I TI-F NM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO Work Order No.: 988
Matrix: (soil/water) Water

Sample Wt/vol: 1000 ml
Client: ES Oak Ridge Lab Samole ID: 88092427
Attn: Bill Hayden Re-analvsis
Address: 710 S. Illinois Avenue Lab File ID: S0587/S0588

Suite F-103 Date Received: 09-15-88
Oak Ri'dge, Tn. 37830 Date Extracted: 09-19-88

Date Analyzed: 11-23-88
Date Reorted: 03-29-89

Project: Duluth ANGB Dilution Factor: I
% Moisture: dec:

not dec: X
GPC Clean UD: (Y/N) 11

Extraction:
# TICs Found: 4 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.24 46
- Unknown 3.32 88

79-01-6 Trichloroethene 3.42 10
127-18-4 Tetrachloroethene 5.04 11 B

1328
89-DULU0970 I TI-F R4O1



i SEMIVOLATILE METHOD BLANK SUMMARY

Job No.: Work Order No.:
Lab Sample No.: o3- ?OI Client: Lab File ID:

Attn: Matrix: 6J-e
Address: Level (low/med):

Date Analyzed: /0 '' °

Time Analyzed: / PS , I;"
Instrument ID:
Date Reported:

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of

Number ID ID Analysis

- MI -

3 I -mv. 7- I I

8tI II I
, . I I

SI 1 I

I I
,I I I

I _ _ _ _I I

SI I I I

89-AAANNN I 132 9 TI-F il 0
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SEt1VOLATILE ORGANIC GC/MS TUNING AND MASS
CA/ITPRATTI - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Naie: ,qineering Science Contract:

Lab Coi,': Case No.: SAS No.: ,[_SDG No. :

Lab File ID: >T1129 DFTPP Injection Date: 11/29/68

Instrument ID: 70 1 DFTPP Injeczion Time: 12:53

I I % RELATIVE
r.'e I ION ABUNDANCE CRITERIA I ABUNDANCEI-.

51 0 3.0 - 60.0% of mass 198 I 57.3
6$ 1 Less thar. 2.0% of mass 69 I A.( 1.7)1
69 1 asrz 69 relative abundance 64.
70 Less- than 2.0% of mass 69 ('.01 0.0):

127 4 40. : - 6(!.0% of mass 198 46.3
I 197 I Less than 1.0% of mass 198 0.0
1 198 I Base Pea:, 100% relative abundanceI 100.
I 1q9 5.0 - 9.C% of mass 198 7.1
1 275 I 1(;.J - 30.0*0 of mass 198 19.4
1 365 1 Greater than 1.00% of mass 198 1.85

441 I Present, but less than mass 443 7.9
442 1 Greater than 40.0% of mass 198 1 46.7
443 1 17.0 - 23.0% of mass 442 10.3( 22.1):

1-Value is % mass 69 2-Value is % mass 442 kA

THIS TUNE APPIIES. TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS

LAB LAB DATE I TIME
SAMPLE ID FILE ID ANALYZED I ANALYZED

01: 80 ug/ml BNA STD >S0594 11/29/88 13:11
021 88\;92423,25-27 BLANK >S)595. 11/29/88 14:40
031 80.24 23 AC REANAL. >S0596 11/29/88 15:38
041 889 "142 3 BN REANAL. >S0597 11/29/88 16:38
054 8609242E BN REANAL. >S0598 11/29/88 17:36 1
06j e80.2 40 1.i REANAL. >S0599 11/29/88 18:36
071 880928!.!9 iml REANAL. >S0600 11/29/88 19:35
(8! 88092688 AC REANAL. >5060i 11/29/88 20:35
091 88092617 Iml REANAL. >S0602 11/29/88 21:34
101 8e092638 Iml REANAL. >S0603 11/29/88 22:33
111 t.b092639 im! REANAL. >S0604 11/29/88 23:32
12! 88092831 iml REANAL. >S0605 11/30/88 0:31131 _ _ _ _ _ _ _I__ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ __ _ _ _ _I_ _ _ _ _ _

_.7 1 __

191

211
__ __ __,__ _ _ __ __ _ __ _ __ __ _ _ _ _ __ __

FORM V SV 1/87 Rev
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*. -=-j .

100

/ so

toe. 0t

4

I~141 323 1
: ?? ,: I4'115 .546 0 15 Pug 10 0 4 00

3.283 c 5 . 42:7 t i.5 ?.W4 2r. 1C 3.01
.f 14 11.95 0 1 1.5 1 3 10 5.W

50.1013.2 K 1!5.15 Or 193 ei.05 1.'A' 247.010 7. e3
z 2E3 f . 47.15 HC 189.05 2.62 253.90 619 2

55.10 IV ? .!: 3ME 141 .905 2.624 19C,5.1 410 255.10 9,14
5CO -0 9.!* .14 14-135 .4074 199.1057.913 27631 1,537

FE. 64 I 12,911 143.15 1.557 21.0 2.720 254.00 2.982

0A 1001 V l, 1J 5, 1 ,t . i21.0 M 741 A

2.1 3.11.515 20,.14 . 275.15 19.57-1
M1. 10 .6l 154.0 1,431 7114.10 3.147 276.15 2.47
73A9 4.1197 11t.0! 31.45107.25 .572 245.10- 5,634 77.15 1,63?
73.10 7.-04 111.0 5... ....5 .427 201. N 11365 60 4.294k

t; 77,0 1: .~ 6 I.2 f€ , 5 Li , 2.0 .20 450 323.15 1092
.!7820 ,i., .. .. . 4 . 64 95 f 2 .10 11 33.,I . .719
l315.2... 4.. , 5, ,25 10.1 4 A 11 It. 1.1
- I i. 5 123.!!5 1.515 H7.15 1.477 211, .M4123.20 5.031
0 .0' 5.55 9.A 12.1. I. 1411S .447 217.00 5.634 441.25 7,1|

'e. .9 4.5 .!!5 T 435 221.2 6 .541 442.25 W0647
roe '.1 2 :5 46.8 -2o 745.$ .Ei7 2mt 1314 443.1, 10.117[ 34.I 7 f 7. 115 3.73 15. 3$ .719 214.10 11.636 444.25 4113
--. 33



e . .. . .. . . .. . . ... ------------.. ,11 2 , ..

-Conltra:,: N::' La tratory 10: >S4

.p , , I n i t i a l C a l ib r a t i o n El t :e / / 8*

U, for SWC iM Maximum t Dff for CCC is

RF RF 10iff CCC SPCC

.?ft1.69 !.H0-48 22.05
2-Fl orcp1e 1.15802 1.32577 14.49
b,-(2-hioroe~t:I)ether 1.11892 1.34300 20.03
.h en c I .41657 !AFT'4 13.62

P 1I- 1,224S8 1.26"89 2.94
s,1 .5!cW .51376 5,20
.. , 1.2;:75 1,26 2 2J5

1 , :1 47f 11 4$237

... C" :n-'c ,72U .71977 i,2i

12 -. 1.32240 1.400$2 647
:-~:7567 !.374.44 17,12

4 2 2 2.65
t % - -'; .!1:e 2.!5!2? e.4 i 61.44

55i4c i "1 ?C 17.3

'.. ."' .5!425 27.57
.35':7 4FC27 2r.00

.....N .922E' 24A4
* -~ ~.49391 .5i7/!' 14.5.

.3E9.08l 1 2'.13
*2i75 3S~1 24.2^-

..1723 .57232 .88

S! a e.94529 .95H 1.26
4-CUH;-Ianrine 3 35192 -308
he)a:h *!outa;er e .2C283 .20934 1,21 '

- .31360 .33532 6.93
2-%ietb 1i 4a ele .563F7 .6075 7.94

-- ee, Factor frot daily standard fi-le at 80.00- z1L

RF - krace Fspcpse Factcr from initial Calibration Fort VI

D; '.  -Xt,, ',r o ne average or curve

.... . S - S -: (**)

For VII Pa;e I of 3
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arton C-c

I C.....c#.....
..-. I

[2¢ ::e~ t~r " ----------------------------------';

Cent':+ he, Laboratory ID, >SO!,4

Instrumert It: Initial Calibration Date: 10/ , 'BF----------- -------
M Iin.mut, RF for .PC, is Maximum Z Diff for CCC Is z

I RF RE IDiff CC SPCC

'. ,2O .,5?23 2v.82I 2 ,4:6:~ch. :, .422e0 .38101 ?.87 ,
2 1-Tr1chlo.crheno! ,528?7 .4149 18.43
2-Fiuorc.ipne;.yv 1,27220 i.042(4. 18.0f

i ..ron r e 1. 09070 11.89
2- ,....1,e '4728 321.2 31.5t

O:.,.e ,-;;p-.' ,;* i.47 2= 1.032"8 26.,57

?,- r : ... 3268H 12.03

2,4-.i' -'-: .I!E 1 .13.- 1.14

5c:.. 15 ,1
j 2:,e. : e I.6413! 1.5242; 7.13

4,6 in" " " 0!1E,! 4 -c: 5

. .o4.3.,

WI3 .127 85

;'.. ..., .. .= = =. O.+.+.,,23.4.,

- --- --- -- - -- --.. - - -- - -

I .s. -:= -;.., e r_ .r+ C:. .=,r-, -. "

-.p,.e... 'te--2 30!' .22329 4o83

U - Req:_se Favtar frop dei=y stirdard flle at 0.00-m/L

RF - huer~q! ieSPOR!E Factor from Iritial Calibration Form VI

F ~ 0f - T:f'-e-:e frvo rigiri auerage or cur.'e

£ ::a !ce rcz.s (0 PZr - Svsltem er'cria;,ce Check- Cotypunds

0 V71r; Nee. 2 of 3
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I|
17 1Z. t

Contract No: Laboratotv-10: )SO594

ii -,.

----------------------.. 
.................. .

instruet it i eritio Calibration Date' 10107H

Minimum iF for SKC is Maximum Z Diff for CCC is

Ecrnound RF PF tDiff CCC SPCC

phe~anth-ene 1.03431 !.06377 2,85
Rrt"iracete LX155 .94176 10.44
Di-n-Sutvipnthaiate 1.51?56 1,49261 1.77
4,4'-Dibrorobpo i;,e,.t
rlucaln-1e 1.1904? 1.15629 2.62 *

0, epte:hihr Ep3.1 , 7

t'4:- 7 1 - -

En:, --.

Erd"-' . - - -

.04v2; U,76: 217.20

2117 035. 2 St

...... : . ...... ..5 2.Ee3:" :5.16

• .,. ,.*.

. ... ~~2W 3 ,^ 19t
" 

'

"AUH1i?2 20 7^
.874, . 7r.1? 11_36

.... . ..uor- ':I e e 1 .4 4 0 1 .1 9 4 J3 17 .23

Ze76! 1.03022 14,77

RF Res.orse Fa:tor from daily standard file at 80.00 rq/L

RF - veage kespose Factor from Initial Cal-ibration Form VI

Zt'iff - Z Differene frcmr original average or curve

For Vr fa.e 3 of 3
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8B
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract: .

j Lab Code: Case No.: - SAS No.: - SO6 No.:

Lab File ID (Standard): >S0594 Date Analyzed:11!29/88

J Instrument I: 70 I Time Analyzed: 13:11

I ISI(DCB) I IS2(NPT) I I IS3(ANT) i
AREA V, RT AREA 41 RT I AREA 4I RT 1

1 12 HOUR STDI 112073. 1 9. 111 390824. 1 Q 7311  4297-3. 1.
...um.mumu= ... . .... ........inu.....1. inuuu.u....

I UPPER LIMITI 224146. 1 1 781648. 1 1 485946. 1

I LOWER LIMITI 56036. 1 1 195412. 1 1 121486.
I W.. . . . ..E. . .. ." I.. . . . . . . . . .= i nU- .. ... .. ..

I SAMPLE I I I
I NO. 1 I

01188092413,25-1 155178. 1 9.091 583798. 1 12.71 341699. 18.191
021-88092423 AC 1 125459. 1 9.081 500330. 1 12.691 287289. 1-8.16.
03-188092-423 N 1 136935. 1 9.081 514757. 1 12.701 306049. 118.16i
04188092426 EN 1 135320. 1 9.081 504586. 1 12.701 308657. 18.171
05188092460 Imul 11-6514. 1 9.071 454129. 1 12.671 259169. 1 18.171
06188092809 ImlI 60321. 1 8.97. 283879. 1 12.68-1 188242. 18.I
07188092688 AC 1 106420. 1 9.081 391639. 1 12.701 228563. 1 18.171
08188092637 Iml 88167. 1 9.081 339138. 1 12.68:1 199114. 1 18.161
0918-8092638 Iml- 93149. 1 9.071 356464. 1 12.681 208362. 1 18.16
10188092639 ImlI 90028. I 9.091 357705. 1 12.701 207629. 1 18.171
11:88092831 Imil 108516. 1 9.091 430225. 1 12.681 250039. 1 18.151
12-1 It
1-3-1 It1 1_II _____I_ _ _ _ _ _ _ ____

131 - I I _ _ _ _ _ _ _ _ _ _ _ _

1-6 1II41- __ _ _ _ I _ _ _ _ _ _ _ _
___1________I _____II

1I1 _I I I

2 1-1I I

181 - * -

i-S- (OCB-) - 1,4-Oichlorobanzene-d4 UPPER LIMIT -+ 100%

I52 (-NPT) - Napht-hal-ane-d8 of interna-l stansard area.IS3 (ANT) - hcenapht-hene-dV LOWER LIMIT - a- 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisl.

page I of I
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II
8C

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Ennineering Science Contract: _

Lab Code: ESO) Case No.: SAS No.: SDG No.:

Lab File 10 (Standard): >50594 Date Analyzed:11/29/88

Instrument ID: 70 I Time Analyzed: 13:11

IS'(PHN) 1 1 ISS(CRY) I IS3(PRY) 1 i

1 tREA #1 RT 1 AREA #1 RT 1 AREA 4: RT 1
I 1= ' . ...- -... ... .. I- - - -I - -

1 12 HOUR STDI 386681. 1 22.831 300109. 1 31.31: 226527. 37.26I-- -- -- -- I ~ ~ I - --. I-3-28-
I- - - - -. . .. ...== I . . I . .. . .=---------- .----------------------

I UPPER LIMIT! 773362. I 1 600218. 1 453054. 1 i

LOWER LIMIT! 193340. 1 : 150055. i 1 113264. :

IEPA SAMPLE 1
NO. I

........ . I- - -I =- - - - - - - I- - I

01188092423,25-1 547293. 1 22.841 443851. 1 31.28! 193948. 1 37.29:
02:88092423 AC 1 489925. 22.831 434665. 1 31.261 188260. 1 37.251
03169092423 BN1 : 5025S60. 1 22.831 450713. 1 71.271 182305. 1 37.26:
04:88092426 BN 50S353. 1 22.831 441915. 1 31.271 178192. 1 37.261
05188092460 Imll 431371. 1 22.821 394145. 31.26: 106S81.*: 37.241
06188092809 Imu 359641. 1 22.821 357755. 1 31.271 244548. : 37.241
07188092688 AC 1 371808. 1 22.831 339621. 1 31.271 149833. 1 37.26:
08188092637 ImlI 340496. 1 22.821 316849. 1 31.25 155452. 1 37.24,
09188092638 Imll 345407. 1 22.811 295452. 1 31.261 135408. 1 37.241
10188092639 Imil 353405. 1 22.831 323135. 1 31.28: 175379. 1 37.271
11189092831 ImlI 435107. , 22.811 370949. 31.27: 172255. 37.291
12 1 i 1 - 1 - i
131_
14 11

16;
171
18.1i

20: __

IS4 (PHN) = Phenanthrene-diO UPPER LIMIT =+ 100%-

ISS (CRY) = Chrvsene-d12 of internal stansard area.
IS6 (PRY) = Perylene-dl2 LOWER LIMIT = - SO0%

of internal itandard area.

4Column used to flag internal standard area values with an asterisk.
page I of I
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IC/uS IUMING RNO RSS CRLIBPRllON

9ecafluorotriphenlphosphine (OrIlP)

Case Ho. 1231S6 Contractor Engineering Scien Contract No. 99999999

Instrument 10 11 Date / line 10/28/88 10:58

Lab 10 )0102e::DI Data Release Authorized By:

108 98UHDRliHC UR(PIA 0RLRIIUC IBUHDANCE

1 SI 30.0 - 60.0X of mass 198 4 1.31 OK

61 less than 2,0X of mass 69 9000K 6r (9.00) i/

I69 1 nass 69 relative abundance 60.91 ,

70 I less than 2.01 of nass 69 .38 Or (.623?) II
: 127 1 0.0 -60.0' of nass 198 10.37 OK
197 1 less than 1.01 of mass 198 i .11OK

198 1 base peak, 1001 relative abundance 1 00.00OK

199 :S.0 - 9.01 of ass 198 6.S1 OK

I 27S 10.0 -30.OZ of nass 198 20.67 OK

1365 1 greater than 1.001 of nass 198 : 1.62 OK
4ll1 present, but less than nass 443 12.31 OK

1121 greater than 10.0o1 of mass 198 81.20 OK

1113 :17.0 - 23.01 of mass 12 15.72 OK (18.65) 12

IllS FP.IRPJ1AHCE IUH OPPLITS 10 Ilt II - Value in parenthesis is I nass 69.

fOLLOUIN6 S 1PLES, BLAINKS HO SIAHNOROS. 12 - Value in parenthesis is X mass 442.

.) S P11 10 L B ID BRIECOrIIRLYSIS. IImE.OF _HALYSIS
ISONG OFIPP i)1028 1 10/28/88. 1 10:50

tgc y.3~o eSOf : I2~ly 5So r' ' soS9 '4

I . L JI i I !

__ __ _ 
: j i k SS Lis ~

P'4  E3a 9

rOI n U ?/85

i1339



rl~ =D ' 5o11q oTPP S .:a 2
EC.I. Aib lQ-'. UP1II EINH 4.35 t irt.

I0' .o-"-10,0

442 .

7l

" 40

si.g "LJI I:<",'-r )0

S77 .1 255

41 1 7 4

1 1 -1 C.
, 1.,1,/, ... 1, , . . . .. I..i .0.

50 100 150 OO 250 300 350 4 Q

FI*le: )DI02t Scan 1: 28 Rein, tine: 1.35

h,': In l .: Int. m/2 Inl. mlz Int. n/z In(.

13.10 1.077 9.95 .775 112.9S .239 195.90 2.72? 259O 5.107
41.1 3. 93 92.05 .6S 16.95 1.202 196.70 .111 257.90 2.014
19.00 .330 92.90 1.808 117.95 1.713 197.90 100.000 259.00 .213

S0.00 12.271 91.00 .125 118.95 .193 199.00 .5il 261.90 .827
5 O1.10 1.338 95.00 .313 150.95 .260 199.90 .349 273.00 .984
52.10 2.312 96.00 .323 152.95 .5l 201.00 .219 271.00 3.518
52.90 .0 1 97.i0 .182 151.05 .369 201.60 .177 275.00 20.670
SS.10 1.213 97.90 3.565 155 .853 202.95 .317 276.00 2.581
56.05 1.592 9E.90 2.841 155.95 1.618 203.95 2.1? 276.85 1.265
57.0S 4.017 99.90 .168 156.95 .361 20.95 .168 280.95 .328
57.95 .114 101.00 1.691 157.7 .312 205.95 17.636 281.95 .120
59.95 .291 101.90 .531 IS7. S .135 206.95 3.258 292.05 .057
59.95 .130 101.00 1.280 159.05 .255 207.95 .911 292.95 .239

1.05 .S78 10300 1.211 159. 5 .189 208.85 .130 295.95 1.160
62.05 .567 107.00 10.991 160.S 1.015 209.95 .286 296.9S .427
63.05 1.759 108.00 1.915 162.05 .319 210.65 .276 302.95 .38d
63,C5 .111 110.00 29.819 161.95 .687 210.95 .801 311.90 .328
65.0 a06)ll. l.3 . ) ;165.95 .177 215.9 .271 33.00 1..,36
£7.25 .172 116.00 .807 167.00 3.27 216.85 4.A86 323.90 .167

.95 60.913 117.00 6.718 168.00 1.311 217.85 .179 3313.70 .052
70.05 .380 122.00 .609 168.90 .271 218.85 .703 310.90 .109
70.95 .239 123.00 1.188 172.90 .153 220.95 5.360 351.85 .505
73.15 .723 124.00 .729 173.90 .671 222.95 .711 352.85 .234
71.05 3.931 125.00 .168 175.00 1.296 223.95 9.731 353.85 .179
75.05 7.390 127.00 40.373 176.00 .609 221.95 2.305 361.85 1624

76.05 2.503 128.00 3.273 176.90 .703 226.95 3.661 371.95 .853
77.05 0.227 129.00 8.526 178.90 2.217 228.05 .01 382.95 .10 1340
78.05 2.883 129.95 1.702 180.00 1.613 228.05 .520 01,90 .177



U

?9.0; 3.SiS I0.9S .463 181.00 .697 230.95 .33 40.80 .338

7?.q 2.7 P 13 1.95 .432 185.00 1.327 240.90 .239 403.90 .094
01.65 3.742 133.05 .109 186.00 10.84S 241.90 .364 420.90 .S36
82.0 .981 133,95 .578 187.00 2.753 242.90 .156 421.90 .317
03.63 .999 135.0S 1.478 189.00 .432 244.00 8.821 423.00 4.600
-84.8 .312 135.95 .520 190.00 .088 245.00 1.OS1 423.9S .781
RS.05 .578 136.9S .414 191.00 .427 24S.90 1.197 440.95 12.307
86A.0 .79% 13.0S .109 192.00 .871 248.70 .343 441.9S 84.279
06.9S .208 10.9S 1.879 193.00 .812 254.00 .1?2 442.9S IS.716
88.05 .0 e 141.9S .692 191.00 .135 251.90 39.602 443.91 1.754

I

I
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Calibration Chec. Report

iffe: 0 625 REMr RHO BRS[/XEUIP8[S CtPH(HDL,0HSRP12-H021HflPH
Calibrated: 881013 04:31

Check Standard oata rile: )f 59IInjection lime: 881028 11:1?

C ompound Pr Pr I0iff (alib lieth

H-Milroso-Dimethviamine 1.21013 1.26012 1.61 Overage
2-rloorophenal 1.41912 1.51466 6.73 AverageI .bis(2-Chloroeiliyletlter 1.M137 1.33573 5.76 Overage
Phenol1 1.78209 1.68536 5.13 Overage
Phenol-dS 1.3517 1.5397 'l1.71 Average
ORilire .7153 .64279 13.78 Average

2-Chlororhenal 1.32089 1.39666 5.71 Average
1,3-Dichlorobenzen! 1.5101 1.19342 1.16 Overage
I,4-Dichlorobenzene 1.5157 1.15394 1.0 Overage1 8Ben-vI Chloride - - - Oerage
Benzyl Alcohol .56911 .50619 11.11 Average
I .2-Di chl orohenxene 1,45179 1L51793 1.5 Overage
2-1tlliylphUrol 1.12392 1.481%6 4.01 Average
3-94-1etht-lpherol 1.S812 1.29283 10.39 Overage (Conc:10. 00)
bis(2'-chloroisopropvD[lher 2.3S722 LPN31 9.17 Overage
R-Iitroso-Di-n-Propylamne M.1W1 1.36769 20.60 flverapt
HexachloroelhanE .70056 .68M3 2.31 Average
Oibromechloropropane - - - Ove.rage
Hitrohienzerne .56683 .67024 18.21 Overage
Hitrobenzent6 .09938 .51679 9.19 Overaqp,
2-Hi lro;, enrd .22010 .25737 16.77 Average
lsophoronE .87207 1.02069 17.01 Overact
bi 3i11-heor 3h~rel e .8210 .66663 11.16 Average
2,lflimethlpenul .40862 .41936 9.9? Overage
Benzoic Acid .29595 .27954 5.55 Overage
2,4-Di chi oropficiol S53135 M96%3 3.41 Ovueraop
1:;AHriclorbrizent .31739 .31001 7.14 Overage
Naphthalen .9B19; .98756 S57 Overage
4-Cflnroandintr .33116 .399S6 20.65 Overage
Nexachlorphudadiene .18652 .19335 3.66 Overage
1-tbloro-3-li1Ibylpherol .28631 M3324 19.88 Overage
2-fl1hVlnaphlaI ene Siic6B 358910 8.15 Overage
lleyach' orocyclcperladiene .33289 .3806S 14.3 Overage
2,i,6Iitichlorophenol .3229S .36221 12.16 Average
2,4..S-richlorophenol .1939 .18328 2.41 Overage
2-f luorobip'e-nyl 1.26693 1.15011 9.23 Overage
2-til oronapithaline 1.21653 ISSOD 7.34 Overage
2-11i troani Iine .63129 .66654 S.58 Overage
Oitlvlphlbalate 1.33033 1.33H13 .08 Overage
2,6Dinitrolcluene .31816 .40952 28.71 Autrapie

- ponse Factor from daily standard file a( 60.00 mg/L

AC Average Response Factor from Initial Calibration

10iff - X Difference fren original average or curve

page I of 3 1343



Calibration Check Report

litle: 0 62S ACID AND BRSU N UTRALS It PH(N0L,DHSRP6'-H-4111PP
Calibrated: 881013 01:31

(heck: Standard Data rile: )(5979
Injection line: 881028 11:17

Compound Rr Rr X~iff talib IlEth

PC enalthyl ene 1.65820 1,51M6 8.66 Average
3-uilroarline .63702 .69162 8.5? Average
2,4-11initrophenol .0S7S3 .05838 1.09 Average
fleenaphthcie 1.12611 1.0111 9.97 Average
Dhiewzfutrar. 1.50201 1.5210? 1.26 Average
2,4-Dini I101 nuerl .32099 .3896S 21.39 Average
4 -li tropheao I .1812S .1S90S 13.68 Average
fluoren! 1.09332 1.08982 .32 Average
DEltthV l~tial at E 1.323SI 1.21M5 8.23 Average
1-Chloropkcnvi-pheoiylether X1211 .42952 10.91 Average
1-llitroanilin'. .27MI5 .31751 15.19 Average
2,1:6-1 ritr oncphm'l .%I1l8 .1S519 9.15 AveraqE
I 21i phentlkvdrazine O verage
Al pha-PM~- Average
Ba2HK - verage

~j~4Pt - - verage
Del1 I~IH Average
HEP I a,: Id 0- . Average
fid, ire- - - Average
R- Ii frosodj pir.1vla.-ne M1983 .417318 5.26 Average
1 ,AFeini !to-2-Ilethvliherol .08606 - . flueragr

I-ro101-etlcI -PI-FIVether .22919 .20171 12379 Average
He) -lor cbm r,-e .20768 .32419 12.69 AveraaE
Per Iachl or pheria 1 .16390 .09581 16.86 Average
Ph trwrilhr!... 1.09610 1.07792 .16 Average
Anrt hr a ce si 1.13331 1.10152 2.51 Average
Ili rRl, 41-Balate 1.71M1 1.9031S 10,81 Average
4,V~tirrI~ev Average
IFluoranrol!r 1.17S68 1.13136 3.77 Average
Replaclo. rpoxid! Average
Endn3IJI fan 1 Average

lA'-o~r- - Outrage

Diedr~in - Average
(ndin -- Average

4 fg - Average
fridm~'.a. HI - - Average
Fndrin Fld.id - Average

- - - Avrag'e
Endosul fan Sulfate - - Aerao-
Dlibolvichlorend3le - - - Average

Rr - Pespease factor from daily 5(andard file at 60.00 mg/L

V A-vcurare Fpsj~orst ractor from Initial Calibration

1f1 ff - X Difference from original average or curve

Page 2 of 3 1344



Calibratiotn Check Report

} hlle: 0 625 ACID AND BAS(/NEVIRA1S C IPR(H01,111SUP82Il02I-tffPH
Calibrated: e91013 01:3

Check Standard Data rult: nf919
Injection line: 881028 1101

Comnpound 21* Rr1 0?iff talib H1db

Be.r-i di nE .03775 .02571 31.90 Average
Pyrene LEW61 1.?7006 6.86 Average[ erphenyi-dii 1.0961? 1.29993 18.36 Average
Butylberizvlphlbalate 1.15097 1.43910 25.0 Average
3,3'-Dichlorobenzidine .12990 .2356? -81.42 Average
Chrysene 1.01413 1.00087 1.32 Avuerage.

Ber.zo~aRhracene 1.09006 1.19166 9.32 finrage
bis(2(1th-OhexyllPhlbalate 1.31241 1.7711i 32.40 Average
Oi-n-or.IvlpWhlate 3.72331 4357643 22.75 Average
Btmz(a~Purent 1.27071 1.21116 4.66 Avuerapt
Bceo,'n0f uoran Ihene 1.10902 1.45206 2.10 Average
Indno(I,?,3-cd)PyrMEn .825J3 .998'(1 21.00 Average
0i1ben.-o(a.h,*nlhracene .78966 .75610 1. 21- leraoe
Ben-oCIHrlusranthtie 1,51900 1.36036 10.11 Avuerage
Berzo,.pih~i )er tte .7150 .73861 .96 Average

Rr - k~pos rac from daily standard file at 60.00 rig/I.

PT - flern response ractor from Initial Calibration

Iffiff - X Difference from, or:91nal average or curve
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SEIMIVOLATILE INTERNAL STANDARD AREA SMC-!A.RY

Lab Name:' I I 11ep_ i c 11c.7_ _ Contract:______ ______

Lab Code: _ ___ Case~ No.: _ __ SAS No.: :___,65 No.: _ __

Lab FIle ID (Standard): ________Time Analyzed:_____

Instriment ID:_____

I~ SI1DB 21 N!IS2(?T) JT1S2(AN\T)I
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j SEIMIVOLATILE INTERNAL STANDARD AREA Su4.ARY

* La b Name: -Ef41~e ntq Contract:______
Sa, .J

Lab Cod a: _ _ __ Case No.! _ __ SfAs N6.: _ _ _ tic.: _ _ _

j -*Sar.~1e Nc..(Standard):_____ Date Analyzed:_____

Lab File ID (Standard): ________Time Analyzed: _____

Instrur~ant ID: L

I IS4P~N) I ISB(CRY) I IS4(PRY) I
J ARE-Ft# RT I ARPEA# RT IAREA #jRT

12 HOUR.IKI.'~,rv
STD 2 L3495i-/Y J 1V/1&/vo, Y1 _4 1 Y92

IUPPER II II
LIMT________ . S3 I

zz I74 I Y.

03'. S A.ALEIf I I I? a 1 I44 :
0 5N C.L5 i I IY 7 p4I I. q A q,9

0:.' I I I I

0)0;",.~,/A) gi-37o I fK~~"9 o&'i ~4'
22 j L/jjI 7 Y2V%51I ~ i~~

(=H" LIMI 10?~7 03 2.Li/&3 '2

~~~~~1c f__ _ -t a -. a 1_ _ s . - __ __ - _ __ _ _ _

_____________ I __________ _______ ___13 4____ _______ ___________ ______
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E S 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No. : OROOl

Work Order No.: 1001

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water sample(s) received
by this laboratory on 9-17-88.

Samole Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092487 DANGB-3-MW 27-GW-l AS-F 9-1-5-88 10-15-88
88092487 DANGB-3-MW27-GW-1 BA-I 9-15-88 10-13-88
88092487 DANGB-3-MW27-GW-1 CD-F 9-15-88 10-20-3
88092487 DANGB-3-W27-GW-1 CR-F 9-15-88 10-16-88
88092487 DANGB-3-MW27-GW-l HG-C 9-15-88 10-14-88
88092487 DANGB-3-MW27-GW-1 PB-F 9-15-88 10-16-88
88092487 DANGB-3-MW27-GW-1 8010 9-15-88 9-21-88 9-20-88
88092487 DANGB-3-MW27-GW- 1 8020 9-15-88 9-21-88
88092488 DANGB-3-MW33-GW-1 AS-F 9-15-88 10-15-88
88092488 DANGB-3-MW33-GW-1 BA-I 9-15-88 10-13-88
88092488 DANGB-3-MW33-GW-1 CD-F 9-15-88 10-20-88
88092488 DANGB-3-14W33-GW-1 CR-F 9-15-88 10-16-88
88092488 DANGB-3-MW33-GW-1 HG-C 9-15-88 10-14-88
88092488 DANGB-3-MW33-GW-1 PB-F 9-15-88 10-16-88
88092488 DANGB-3-MW33-GW-1 8010 9-15-88 9-21-88 9-20-88
88092488 DANGB-3-MW33-GW-1 8020 9-15-88 9-21-88
88092488 DANGB-3-1iW33-GW-1 8080 9-15-88 9-22-88 10-16-88
88092488 DANGB-3-4W33-GW-1 8270 9-15-88 9-22-88 10-29-88
88092489 . P.NGB-TB7 8010 9-13-88 9-21-88 9-20-88
88092489 DANGB-IB7 8020 9-13-88 9-21-88
88092490 DANGB-3-1|W29-GW-1 8080 9-15-88 9-22-88 10--16-88 10-20-88
88092490 DANGB-3-HW29-GW-1 8270 9-15-88 9-22-88 10-29-88

i 88092491 DANGB-FBIO 8010 9-15-88 9-26-88 9-27-88
1 88092491 DANGB-FBIO 8020 9-15-88 9-26-88

* If apDlicable

89-DULU0913 I CL-FPM01

T A SUBSIDIARY OF THE PARSONS CORPORATION



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092487-88092491
WORK ORDER NO.: 1001

These water samples were received at the ES Berkeley Laboratory
on 9-17-88. They were received cold and intact.

Sample DANGB-3-MW29-GW-1 was not analyzed due to breakage that
occurred at the laboratory.

1352
89-DULU0914 1 CN-FRM02



I
ENGINEERING-SCIENCE INC. PAGE

1 03/09/89

ANALYSIS REPORT

JORK ORDER NUMBER: 1001

JOB NUMBER : ZBO000000440 APPROVED BY

WORK ORDER DATE 09/17/88 Lab Supervisor

TREPORT DATA: CLIENT DAYA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

V10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

# OF REPORT COPIES: 1

CONTRACT / PO # : ORO01
CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 2, UNITS: mg/L

DANGB-3-MW27- DANGB-3-MW33-

GW-1 GW-1

TEST COMPOUND 88092487 88092488

I FLAME-------------- NA NA... ...........................

ACID DIG FLAME NA NA
ACID DIG FURNACE NA NA

ARSENIC <0.01 <0.01

BARIUM <0.2 <0.2

CADMIUM <0.005 <0.005

CHROMIUM <0.01 <0.01

MERCURY <.0002 <.0002

LEAD <0.005 <0.005

11 1353



ENGINEERING-SCIENCE INC. PAGE 2

03/09/89

ANALYSIS REPORT

)RK ORDER NUMBER: 1001

)B NUMBER ZBO000000440 APPROVED BY

)RK ORDER DATE 09/17/88 Lab Supervisor

-PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: I

ONTRACT / PO # : ORO01

ONTACT : BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/L

DANGB-3-MW33- DANGB-3-MW29-

GW-1 GW-1

'EST COMPOUND 88092488 88092490

-18.1 PETROLEUM HYDROCARBONS NT NT

135i4



ENGINEERING-SCIENCE INC. PAGE 3

1 03/09/89

ANALYSIS REPORT

JIORK ORDER NUMBER: 1001

JOB NUMBER : ZBO000000440 APPROVED BY

WORK CRDER DATE : 09/17/88 Lab Supervisor

blEPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)I710 S. ILLINOIS AVL. STE. S103 710 S. ILLINOIS AVE. STE. S103

)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

9OF REPORT COPIES: 1

CONTRACT / P0 # : OR001
3CONTACT : BILL HAYDEN

(615)-481-3920

--TASK: 4, UNITS: ug/L, GROUP 8010

DANGB-3-MW27- DANGB-3-MW33- DANGB-TB7 DANGB-FBIO

GW-1 GW-1

TEST COMPOUND 88092487 88092488 88092489 88092491

BENZYL CHLORIDE ND ND ND ND

BIS (2-CHLOROETHOXY)METHANE ND ND ND NO

BIS (2-CHLOROISOPROPYL)ETHER ND ND ND ND

BROMOBENZENE ND ND ND NO

BROMODICHLOROMETHANE ND ND ND NO

BROMOFORM NO ND ND ND

BROMOETHANE ND ND NO ND
CARBON TETRACHLORIDE ND ND ND ND

CHLORACETALDEHYDE ND ND ND ND

CHLORAL ND ND NO ND

CHLOROBENZENE ND NO ND ND

CHLOROETHANE ND ND ND ND

CHLOROFORM 1.2 0.25 NO ND

1-CHLOROHEXANE ND ND ND NO

-2CHLOROETHYL VINYL ETHER NO NO ND RD

CHLOROMETHANE ND ND ND ND

-CHLOROMETHYL METHYL ETHER ND ND ND ND
CHLOROTOLUENE ND ND ND ND

DiBROMOCHLOROMETHANE ND ND ND ND

DIBROMOt4ETHANE ND ND ND ND

1,2-DICHLOROBENZENE ND ND ND ND

7 ,3,CH~L0R05E;ZNE RD ND NO NO

1,4-DICHLOROBENZENE ND ND NO NO

DICHLOROOIFLUOROMETHANE NO ND ND ND
1,1-DICHIOROETHANE ND ND ND ND

1,2-DICHLOROETHANE ND ND ND ND

1,1-DICHLOROETHYLENE NO ND ND ND

TRANS-1,2-DICHLOROETHYLENE ND ND ND NO

DICHLOROMETHANE 0.50B 0.50B 0.808 NO

-- 1,2-DICHLOROPROPANE NO NO ND NO



ENGINEERING-SCIENCE INC. PAGE 4

03/09/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 1001

DANGB-3-MW27- DANGB-3-MW33- DANGB-TB7 DANGB-FB10

GW-1 GW-1

:ST COMPOUND 88092487 88092488 88092489 88092491

,3-DICHLOROPROPYLENE ND ND ND ND

,1,2,2-TETRACHLOROETHANE ND ND ND ND

,1,1,2-TFTRACHLOROETHANE ND ND ND ND

j.TRACHLOROETHYLEWE ND ND ND ND

,1,1-TRICHLOROETHANE ND ND ND ND

1,2-TRICHIOROETHANE ND ND ND ND

RICHLOROETHYLENE ND ND ND ND

RICHLOROFLUOROMETHANE ND ND ND ND

RICHIOROPROPANE ND ND ND ND

INYL CHLORIDE ND ND ND ND



ENGINEERING-SCIENCE INC. PAGE 5J 03/09/89

ANALYSIS REPORT

[hRK ORDER NUMBER: 
1001

im OBNUMBER : ZB0000000440 APPROVED BY

WORK ORDER DATE : 09/17/88 Lab Supervisor

I REPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 134)I710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

UOF REPORT COPIES: 1

CONTRACT / P0 # : OROOI

CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: ug/L, GROUP 8020

DANGB-3-MW27- DANGB-3-MW33- DANGB-TB7 DANGB-FB10

GW-1 GW-1

TEST COMPOUND 88092487 88092488 88092489 88092491

BENZENE ND ND ND ND

-CHLOROBENZENE ND ND ND ND

1i,2-DICHLOROBENZENE ND ND ND ND

1,3-DICHLOROBENZENE ND ND ND ND

1 ,4-DICHLOROBENZENE -ND ND ND ND

ETHYL BENZENE ND ND NO ND
TOLUENE ND ND ND ND

XYLENES NO ND ND ND
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ENGINEERING-SCIENCE INC. PAGE 6

03/09/89

ANALYSIS REPORT

)RK ORDER NUMBER: 1001

18 NUMBER : ZBOO00000440 APPROVED BY ___________________

IRK ORDER-DATE :09/17/88 Lab Supervisor,

-PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGS 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # :OR001

ONTACT :BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/L, GROUP 8080

DANGB-3-MW33- DANGS-3-MW29-

GW-1 GW-1

EST COMPOUND 88092488 88092490

ALDRIN ND ND
,LPHA-BHC ND ND

IETA-BHC ND ND

iELTA-BHC ND ND

3AMMA-BHC ND ND

:HLORDANE ND ND

.,4'-DDD ND ND

4,4'-DDE ND ND

4,41-DDT ND ND

)IELDRIN ND NO

ENDOSULFAN I ND NO

ENDOSULFAN II -ND NO

ENDOSULFAN SULFATE ND ND

~NDINND ND

ENDRIN ALDEHYDE NA NA-

4EPTACHIOR NO ND

HEPTACHLOR EPOX IDE ND ND

KEPONE NA NA

METHOXYCHLOR ND ND

TOXAPHENE ND NO

PC;-1016 ND ND

PCB-1221 ND ND

PCB-1232 ND -ND

PCB-1242 ND ND

PCB-1248 ND -ND

PCB-1254 ND ND

PCB-1260 ND ND

13-58



ENGINEERING SCIENCE page 1 off 5I Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Water

Date Received: September 17, 1988 Work Order: 1001
fD ate Reported: December 8, 1988 Job Number: ORO0l

FPOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Addrss: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

--Lab Number: 88082488 88082490
SapeNo.: DANGB-3-MW33-GWI DANGB-3-MW29-GWI

Date Sampled: 09-15-88 09-15-88
-Time Sampled: 16:15 11:35
Date Extracted: 09-22-88 09-22-88

DaeAnalyzed: 10-29-88 10-29-88

'Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

1--- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --10-- --ND-- --ND--
1,3-Dichlorobenzene 10 ND ND

Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND ND
1, 2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
3-.'is(2-chloroisopropyl)ether 10 ND NDI '-Nitrosodi-n-propylamine 10 ND .ND

Hexachlorobutadiene 10 ND ND
I,2,4-Trichlorobenzene 10 ND ND
4itrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
1:,is(2-chloroethoxy)methane 10 ND ND
2-Chloronaphthalene 10 ND ND
Hexachlorocyclopentadiene 10 ND ND
cenaphthylene 10 ND ND
%cenaphthene 10 ND ND
Dimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Irluorene 10 ND ND
-2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND ND

i q-Nitrosodiphenylamine 10 ND ND
iexachlorobenzene 10 ND ND

B =Compound was detect.ed in the blank.
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Base Neutrals -SW 8270
Matrix: Water
(continued)

ate Received: September 17, 1988 Work Order: 1001
ate Reported:. December 8, 1988 Job Number: ORO0l

D: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
udress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

aib Number: 88082488 88082490
ample No.: DANGB-3-MW33-GW1 DANGB-3-MW29-GWI

ate Sampled: 09-15-88 09-15-88
ime Sampled: 16:15 11:35
ate Extracted: 09-22-88 09-22-88
ate Analyzed: 10-29-88 10-29-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

-- ---en- -- --n-- --hrene-- -- -- ---10-- -ND- -- ---ND- -
eathene 10 ND ND

ibutyl phthalate 10 ND ND
luoranthene 10 ND ND
-Chiorophenyl phenyl ether 10 ND ND
yrene 10 ND ND
ityl Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 ND ND
rarysene 10 ND ND
-Bromophenyl phenyl ether 10 ND ND
enzo(a)anthracene 10 ND ND
i--n-octylphthalate 10 ND ND
enzo(b)fluoranthene 10 ND ND
anzo(k)fJ-luoranthene 10 ND ND
anzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
enzo(a)pyrene 10 ND ND
adeno(1,2,3-cd)pyrene 10 ND ND
ibenzo(a,h)anthracene 10 ND ND
a nzo(ghi)perylene 10 ND ND
enzyl Alcohol 20 ND ND

=Compound was detected in the blank.
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Base Neutrals -SW 8270I Matrix: Water
(cont inued)

I)ate Received: September 17, 1988 Work Order: 1001
)ate Reported: December 8, 1988 Job Number: OR001

I'or: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Wddress:710 S. Illinols Avenue Suite F-103

Oak Ridge, Tennessee 37830

,ab Number: 88082488 88082490
-3ample No.: DANGB-3-MW33-GWI DANGB-3-MW29-GWI
Date Sampled: 09-15-88 09-15-88
[ime Sampled: 16:15 11:35
)ate Extracted: 09-22-88 09-22-88
Date Analyzed: 10-29-88 10-29-88

~ompound Detection Analytical Results
Limits
ug/L ug/L ug/L

Acetophenone -*ND ND
Aniline -*ND ND
I-Aminobiphenyl -*ND ND
ti-Chloroaniline 20 ND ND
1-Chloronaphthalene -*ND ND
iDibenzofuran 10 ND ND
i-Dimethylaminoazobenzene -*ND ND
1,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND ND
)iphe nylamine -*ND ND
.,2-Diphenylhydrazine -*ND ND
Ethyl methanesulfonate -*ND NI)
* I-Methylcholanthrene -*ND ND
ilethyl methanesulffonate -*ND ND
2-Methylnaphthalene 10 ND ND
1-Naphthylamine -*ND ND
-Naphthylamine -*ND ND
-Nitroaniline 50 ND ND

3-Nitroaniline 50 ND ND

i-Nitroaniline 50 ND ND
fI-Nitroso-di-n-buty-lamine -*ND ND
N-Nitrosopiperidine -*ND ND

,nentachlorobenzene -*ND 
NDI entachloronitrobenzene -*ND ND

iPhenacetin -*ND ND
2-Picoline -*ND ND
1'ronamide -*ND ND
!K,2,4,5-Tetrachlorobenzene -*ND ND

f EPA has not yet determined detection limits for these compounds.

1= Compound was detected in the blank.

1361



tt '. .

Pesticides and PCBs - SW 8270

Matrix: Water

ate Received: September 17, 1988 Work Order: 1001
ate Reported: December 8, 1988 Job Number: ORO0l

OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden

d~dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88082488 88082490
ample No.: DANGB-3-MW33-GWI DANGB-3--MW29-GWI
ate Sampled: 09-15-88 09-15-88
ime Sampled: 16:15 11:35
ate Extracted: 09-22-88 09-22-88
ate Analyzed: 10-29-88 10-29-88

ompound Detection ANALYTICAL RESULTS
Limits
Ug/L ug/L ug/L

lpha-BHC -*ND ND
amma-BHC *ND ND
eta-BHC 20 ND ND
eptachlor 10 ND ND
elta-BHC 15 ND ND
ldrin 10 ND ND
eptachlor epoxide 10 ND ND
ndosulfan I -*ND ND

ieldrin 15 ND ND
,4'-DDE 30 ND ND
ndrin -*ND ND

ndosulfan II -- *ND ND
,4'-DDD 15 ND ND
,4'-DDT 25 ND ND
ndosulfan Sulfate 30 ND ND
ndrin aldehyde -*ND ND
ndrin Ketone -*ND ND
alordane 60 ND ND
ethoxychlor -*ND ND
oxaphene 60 ND ND
roclor-1016 60 ND ND
roclor-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.
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Acid Extractables -- SW 8270

Matrix: Water

D ate Received: September 17, 1988 Work Order: 1001
,Date Reported: December 8, 1988 Job Number: OR001

-TO: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
rkddress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

L~ab Number: 88082488 88082490
_Sample No.: DANGB-3-MW33-GWI DANGB-3-MW29-GWI
'Date Sampled: 09-15-88 09-15-88
rime Sampled: 16:15 11:35
Date Extracted: 09-22-88' 09-22-88
-Date Analyzed: 10-29-88 10-29-88

Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

- - -- -- -- -- - -- -- -- -- - -- -- -- -- ---10- - ---ND- - ---ND- -
2-Nitorophenol 10 ND ND
?hentohno 10 ND ND
2,4Dimthephno 10 ND ND
2,4-Dicehlphenol 10 ND ND
,2,4-ichlorophenol 10 ND ND
24-lr-3mhyphenol 20 ND ND
2,-Dintro-3mtphenol50N ND
1,-ihorpeo 20 ND N
-ety4,-Dinitrophenol 50 ND ND

;Zentachlorophenol 50ND ND
-Nehl--iitrophenol 50 ND ND
3enzochlAcidno 50 ND ND
.2-Methyphenol 50 ND ND

3 & 4-Mpehyphno 1-0 ND ND

2,4,5-Trichlorophenol 10 ND ND

Analyst; Laboratory Supervisor

*EPA has not yet determined detection limits for these compounds.

3 Compound was detected in the blank.

-NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: OCP-W-0037-88
QC REPORT NO.: OCP-W-0037-88B

Analysis of matrix spikes resulted in a matrix interference that
swamped the response for aldrin in the matrix spike duplicate. This
interference was somewhat lower in the matrix spike sample, so that the
response would be quantitated. Thus, the recovery of aldrin in the MSD
and the RPD for aldrin could not be calculated. Analysis of spiked
blanks resulted in acceptable recoveri^s for all spiked compounds, but
the RPD was higher than EPA guideliv :or endrin and diedrin. The
analytical data associated with the. analyses were closely examined.
No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

137288-AI1-DULU0476 1 CN-F RMO01



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OR001 QC Report No.: OCP-W-0037-88
QC Sample No.: 88092490

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

Suite F-103j Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:
IT QC Report for Laboratory Samnple No(s).: /iY}

88092490, 88092488, 88092494-88092495
88092511, 88092513-88092517, 88092525-88092528
88092677-88092678, 88092681, 88092617

Compound Amount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.195 99 56-123

Heptachlor 200 ND 0.214 105 40-131

epoxide

Aldrin 200 ND 0.195 99 40-120

Dieldrin 500 ND 0.463 93 52-126

Endrin 500 ND 0.488 98 56-121

4,4-DDT 500 ND 0.365 73 38-127

MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD I REC

Lindane 0.173 87 99 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin ND NC* 99 NC* 22 40-120

Dieldrin 0.461 92 93 1 18 52-126

0.466 93 98 5 21 56-121

4,4'-DDT 0.401 80 73 9 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: I out of 6 outside limits

Spike Recovery: I out of 12 outside limits 1373
88-Al-DULU0470 1 PT-FRM07



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OROO1 QC Report No.: OCP-W-0037-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ____

88092490, 88092488, 88092494-88092495
88092511, 88092513-88092517, 88092525-88092528
88092677-88092678, 88092681, 88092617

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.184 92 56-123

Heptachlor 200 ND 0.210 105 40-131
epoxide

Aldrin 200 ND 0.186 93 40-120

Dieldrin 500 ND 0.436 87 52-126

Endrin 500 ND 0.455 91 56-121

4,4-DDT 500 ND 0.490 98 38-127

MSD Conc. QC Limits

In Extract MSD % MS % %
(ug/L) Rec. # Rec. # RPD # RPD I REC

Lindane 0.211 105 92 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin 0.210 105 93 12 22 40-120

Dieldrin 0.551 110 87 23* 18 52-126

Endrin 0.292 58 91 44* 21 56-121

4,4--DDT 0.461 92 98 6 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: 2 out of 6 outside limits 1374
Spike Recovery: 0 out of 12 outside limits

88-A1-DU--JOs7J I m-' "n 7
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PESTICIDE METHOD BLANK SUMMARY

I
Job No.: OR001 Lab Name: Engineering Science

Client: ES Oak Ridge Lab Sample No.: Blank

Attn: Bill Hayden Matrix: Water
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-22-88
Date Analyzed (1): 10-16-88 Date Analyzed (2): 10-19-88
Time Analyzed (1): 00:13 Time Analyzed (2): 22:46
Instrument ID (1): HP5890 #2 Instrument ID (2): HP5880
GG Column ID (1): OV-1 GC Column ID (2): Mixed

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed I ID (2) Analyzed 2

88092488 10-16-88 88092490 10-20-88
88092490 10-16-88

I



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO(S). 1001

EPA METHOD 8270 ANALYSIS

These samples were first extracted on SeDtember 22, 1988, and
analyzed on October 29, 1988, all within holding times. Area counts for
one or more internal standards were outside EPA QC limits for the base
neutral extract of sample 88092490. This extract was re-analyzed.
Internal standard area counts met EPA criteria in the second analysis.
Two or more surrogate spike recoveries were below EPA QC limits for the
base neutral fraction of the blank. The extract was re-analyzed.
Surrogate sDike recoveries met EPA criteria in the second analysis. The
base neutral MSD was analyzed shortly after the expiration of the 12-
hour time Deriod. All matrix and surrogate soike recoveries met EPA
criteria. The solution deteriorated before it could be re-analyzed.
The sixth internal standard in the acid MSD had low area counts in both
the first analysis and the re-analysis. Note that no acid spike
recoveries are calculated using the sixth internal standard.

1376
89-DULU0889 I CN-FI02
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEETJ TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO1 Work Order No.: 1001
Matrix: (soil/water) Water

Samole Wt/vol: 1000 ml
Client: ES Oak Ridge Client Sample ID:
Attn: Bill Hayden Lab Sample ID: 88092488,90 BN Blank
Address: 710 S. Illinois Avenue Lab File ID: S0289

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-22-88

Date Analyzed: 10-29-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean uP: (Y/N) N
Extraction:

# TICs Found: 2 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

108-88-3 Toluene 4.39 9
127-18-4 Tetrachloroethene 5.10 51

89-DULU0959 1 TL-FRMOI
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Work Order No.: 1001
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Lab SamDle ID: 88092488,90 BN
Attn: Bill Hayden Blank Re-analysis
Address: 710 S. Illinois Avenue Lab Fil ID: S0592

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09--22-88

Date Analvzed: 11-24-88
Date ReDorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 4 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.26 140
Unknown 3.30 5

79-01-6 Trichloroethene 3.38 14
127-18-4 Tetrachloroethene 5.02 15

13SO
89-DULU0960 I TI-FRMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROOl Work Order No.: 1001
Matrix: (soil/water) Water
Sam~le Wt/vol: 1000 ml

Client: HS Oak Riage Client Samole ID:
Attn: Bill Hayden Lab Samle ID: 88092488 AC
Addr,- .s: 710 S. Illinois Avenue 3 b File ID: S0296

Suite F-103 Date Received: 09-17-38
Oak Ridge, Tn. 37830 Date Extracted: 09-22-88

Date Analyzed: 10-29-88
Date Reoorted: 03-29-89

Project: Duluth ANOB Dilution Factor: 1
% Moisture: dec:

not dec:
GPO Clean uD: (YIN) N
Extraction:

# TICs Found: 1 (SeoF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q j

127-18-4 Tetrachloroethene 5.10 24

89-T)ULUO961 1 TI-FRMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO Work Order No.: 1001
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092488 BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0287

Suite F-103 Date Received! 09-17-88
Oak Ridge, Tn. 37830 Date Extracted: 09-22-88

Date Analyzed: 10-29-88

Date Reported: 03-29-89
Project: Duluth ANGB Dilution Factor: I

% Moisture: dec:
not dec:

GPC Clean uD: (YIN) N
Extractiont

# TICs Found: 2 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 5.11 15 B
- Unknown Chlorinated Aromatic 22.54 100

1382
89-DULU0962 1 TI-FRM01I
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Work Order No.: 1001
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Client SamDle ID:
Attn: Bill Havden Lab SamDle ID: 88092490
Address: 710 S. Illinois Avenue Lab File ID: S0591/S0290

Suite F-103 Date Received: 09-17-88
Oak Ridge, Tn. 37830 Date Extracted: 09-22-88

Date Analyzed: 11-23-88
Date ReDorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1

% Moisture: dec:
not dec:

GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 9 (SeDF/Cont/Cotc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.24 67
- Unknown 3.32 200

79-01-6 Trichloroethene 3.42 25
108-88-3 Toluene 4.33 5
127-18-4 Tetrachloroethene 5,04 29 B

- Unknown 14.04 22
- Unknown 38.44 4
- Unknown 40.14 5
- Unknown 40.87 6

8

~1383
89-DULU0963 1 TI-FRPMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Work Order No.: 1001
Matrix: (soil/water) Water
Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Samole ID: 88092488,2490
Attn: Bill Hayden AC Blank
Address: 710 S. Illinois Avenue Lab File ID: S0288

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-02-88

Date Analyzed: 10-29-88
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean uo: (Y/N) N
Extraction:

# TICs Found: 1 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 5.11 16

89-DULU0964 1 1384 TI-FRM%0 1



PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OROO1 Instrument ID: HP5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
T Attn: Bill Hayden

Address: 710 S. Illinois Avenue Date Reported: 11-11-88
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

1 Date(s) of From: 10-15-88 Date of Analysis: 10-16-88
Analysis To: 10-16-88 Time of Analysis: 04:34
Time(s) of From: 00:15 Lab Sample ID:
Analysis To: 22:38 (Standard)

Compound RT RT Window Calibration I RT I Calibration IQNT I%D
___ From To j Factor j_ _J Factor jY/N _ _

alpha-BHC 1.36 1.35 1.37 409400 1.36 465467 Y 13.7
beta-BHC 1.46 1.45 1.47 192400 1.46 208850 Y 8.5
delta-BHC 1.65 1.63 1.67 253250 1.65 285333 Y 12.7
gamma-BHC 1.60 1.58 1.62 373467
Heptachior 2.59 2.56 2.62 437033
Aldrin 3.22 3.19 3.25 338667
IHept. Epoxide 3.94 3.90 3.98 339067
Endosulfan I 4.92 4.87 4.97 308533
Dieldrin 5.77 5.71 5.83 298200
4,4"-DDE 5.84 5.78 5.90 307867 5.83 349900 Y 13.6
Endrin 6.46 6.40 6.52 280717 6.44 321500 Y 14.5
Endosulfan II 6.58 6.51 6.65 328575
4,4-DDD 7.39 7.32 7.46 228992 7.37 248292 Y 8.4
Endo. Sulfate 8.55 8.46 8.64 184175 8.53 217683 N 18.2
4,4-DDT 9.73 9.63 9.83 302108
Methoxychlor 14.75 14.60 14.90 163335
Endrin Ketone 11.00 f0.89 i.ii 351392 10.97 401442 Y 14.2
a. Chlordane 5.04 4.99 5.09 364700 5.03 409483 Y 12.2
g. Chlordane 4.54 4.49 4.59 351066 4.53 395883 Y 12.8
Toxaphene
Aroclor-1016
Aroclor-1221

Aroclor-1232
Aroclor-1242

SAroclor-1248

Aroclor-1254
Aroclor-1260

i Under QNT Y/N: enter Y if quantitation was performed, N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and -%D. Identification of such
analytes is based primarily on pattern recognition.

1385



PESTICIDE/PCB STANDARDS SUMMARY

Job No,: ORO01 Instrument ID: HP5890 #2

GC Column ID: OV-1

Client: ES Oak Ridge

Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: li-11-88

Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth AGB

Date(s) of From: 10-15-88 Date of Analysis: 10-16-88

Analysis To: 10-16-88 Time of Analysis: 21:06

Time(s) of From: 00:15 Lab Sample ID:

Analysis To: 22:38 (Standard)

Compound RT RT Window Calibration RT Calibration QNT %D

__________ I____ From To Factor j_ __ Factor YINj___

alpha-BHC 1.36 1.35 1.37 409400
beta-BHC 1.46 1.45 1.47 192400
delta-BHC 1.65 1.63 1.67 253250
gamma-BHC 1.60 1.58 1.62 373467 1.60 396633 Y 6.2

Heptachlor 2.59 2.56 2.62 437033 2.59 454733 Y 4.0
Aldrin 3.22 3.19 3.25 338667 3.22 359100 Y 6.0
Hept. Epoxide 3.94 3.90 3.98 339067 3.94 364967 Y 7.6
Endosulfan I 4.92 4.87 4.97 308533 4.92 331400 Y 7.4
Dieldrin 5.77 5.71 5.83 298200 5.77 314017 Y 5.3
4,4"-DDE 5.84 5.38 5.90 307867
Endrin 6.46 6.40 6.52 280717
Endosulfan II 6.58 6.51 6 65 328575 6.58 351458 Y 7.0
4,4"-DDD 7.39 7.32 7.46 228992
Endo. Sulfate 8.55 8.46 8.64 184175
4,4-DDT 9.73 9.63 9.83 30?108 9.73 286258 Y 5.2
Methoxychlor 14.75 14.60 14.90 163335 14.75 172323 Y 5.6
Endrin Ketone 11.00 10.89 11.11 351392
a. Chlordane 5.04 4.99 5.09 364700
g. Chlordane 4.54 4.49 4.59 351066

Toxaphene

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242
Aroclor-1248

Aroclor-1254

Aroclor-1260

Under QNT Y!N: enter Y if quantitation was -perfored, N i-f not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,

and therefore ac least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the

component should be used to establish retention time and %D. Identification of such

analytes is based primarily on pattern recognition.
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PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 Instrument ID: HP5890 #2
GC Column ID: Mixed

Client: ES Oak Ridge
Attn: Bill Hayden
Address: /10 S. Illinois Avenue Date Reported: 11-11-88

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 10-15-88 Date of Analysis: 10-16-88

Analysis To: 10-16-88 Time of Analysis: 22:01
Time(s) of From: 00:15 Lab Sample ID:
Analysis To: 22:38 (Standard)

Compound I RT RT Window I Calibration RT Calibration QNT I %D

___ __ _ I__ iFrom J To j Factor j_ _ Factor Y/N

alpha-BHC 1.36 1.35 1.37 409400
beta-BHC 1.46 1.45 1.47 192400
delta-BHC 1.65 1.63 1.67 253250
gamma-BHC 1.60 1.58 1.62 373467 1.61 411100 Y 10.1
Heptachlor 2.59 2.56 2.62 437033 2.60 480717 Y 10.0
Aldrin 3.22 3.19 3.25 338667 3.23 406550 20.0
Hept. Epoxide 3.94 3.90 3.98 339067 3.96 374083 Y 10.3
Endosulfan I 4.92 4.87 4.97 308533 4.94 337267 Y 9.3
Dieldrin 5.77 5.71 5.83 298200 5.79 325900 Y 9.3
4,4'-DDE 5.84 5.78 5.90 307867
Endrin 6.46 6.40 6.52 280717
Endosulfan II 6.58 6.51 6.65 328575 6.60 355517 Y 8.2
4,4-DDD 7.39 7.32 7.46 228992
Endo. Sulfate 8.55 8.46 8.64 184175
4,4-DDT 9.73 9.63 9.83 302108 9.76 301667 Y 0.1
Methoxychlor 14.75 14.60 14.90 163335 14.79 174475 Y 6.8
Endrin Ketone 11.00 10.89 11.11 351392
a. Chlordane 5.04 4.99 5.09 364700
g. Chlordane 4.54 4.49 4.59 351066
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1%54
Aroclor-1260

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.

'D must be less than or equal Lo 15.0% for quantitarion, and less Lhan or equal to 20.07.
for confirmation.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and %D, Identification of such

analytes is based primarily on pattern recognition.
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PESTICIDE/PCB .

Z No.: OR001 Instrument ID: lIP5890 #2
GC Column ID: OV-1

ient: ES Oak Ridge
.tn: Bill Hayden
;dress: 710 S. Illinois Avenue Date Reported: 11-11-88

Suite F-103
Oak Ridge, Tn. 37830

roject: Duluth ANGB

Date(s) of From: 10-15-88 Date of Analysis: 10-16-88

Analysis To: 10-16-88 Time of Analysis: 22:38

Time(s) of From: 00:15 Lab Sample ID:
Analysis To: 22:38 (Standard-)

Compound j RT j RT Window Calibration RT Calibration QNT %D
___ ___ _ __ JFrom To j Factor 1_ _ Factor Y'~IN _

alpha-BHC 1.36 1.35 1.37 409400 1.37 450833 Y 10.1
beta-BHC 1.46 1.45 1.47 192400 1.46 208583 Y 8.4
delta-BHC 1.65 1.63 1.67 253250 1.65 277283 Y 9.5
gamma-BHC 1.60 1.58 1.62 373467
Heptachlor 2.59 2.56 2.62 437033
Aldrin 3.22 3.19 3.25 338667
Hept. Epoxide 3.94 3.90 3.98 339067
Endosulfan 1 4.92 4.87 4.97 308533
Dieldrin 5.77 5.71 5.83 298200
4,4-DDE 5.84 5.78 5.90 307867 5.85 345083 Y 12.1
Endrin 6.46 6.40 6.52 280717 6.47 323817 Y 15.4
Endosulfan II 6.58 6.51 6.65 328575
4,4-DDD 7.39 7.32 7.46' 228992 7.40 266208 Y 16.3
Endo. Sulfate 8.55 8.46 8.64 184175 8.56 211133 Y 14.6
4,4"-DDT 9.73 9.63 9.83 302108
Methoxychlor 14.75 14.60 14.90 163335
Endrin Ketone 11.00 10.89 11.11 351392 11.02 392933 Y 11.8
a. Chlordane 5.04 4.99 5.09 364700 5.05 403517 Y 10.6
g. Chlordane 4.54 4.49 4.59 351066 4.54 387800 Y 10.5
Toxaphene
Aroclor-1016

Aroclor-122-1
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Under QNT YIN: enter Y if quantitation was performed, N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirn.,tion.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore -t least one column must meet the 15,0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention tir. and %D. Identification of such

analytes is based primarily on pattern recognition.
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iGCIS IUHING RHO hRSS CRLIBRRIIOH

0ecafluorotriphenylphosphtne (orIPP)

Case No. 123156 Conh'dcior 6ji feering Scien Contract No. 99999999

Instrument I0 II -m 0,:1a5L ,, . . i ..

Lab 10 )11029::03 Data ew~s Authorized Byr- -

1 1IO RRUNDAuIRr CRnI1 R X'.LRI PC JUNDRNfl

SI 30.0 - 60.0ff mass 199 46.37 OK

69 less than 2.01 of mass 69 1 0.00 OK' (0.00) 11
69 i as 69 relative abundance UR, ,78

70 less (itan 2.01" of fa5S mass '. .06 or (. 111) i
HZ? 40.0 -60.0X of nass 198 - . 43.11 0i

:19? less har I.OX of mass 199 T. " .31 0K

199 base peal., 10OX relatiut abundance 100.00 OK
"199 5.0 -9.MZ of mass 198 7.07 ft
1 2,5 10.0 - 30.01-of rss 198 16.18 OKl
I3S grealer than 1,001 of mass 199 1.49 oK

Il1 presenl, but less tha. mas. 3 6.44 01: 4 ' ,
41 a reater than 40.01 of mass 190 45.07 OK o

1i1 17.0 - 23,01 of nass ilZ i 8.00 OV (17.71) 12 "

IRIS P F"IF:1A11tE IUHE APPLIES 10 IW 11 !alue in parenthesis is /' mass C9.

FOLIOUIHG S UPL(S, BLANKS R110 SIRR0RPO.S. 12 - Ualue in parenifesis is Z M5s 2.

5PS.!PL( 10 .. 108.!0 10{[ OFIOL;'SIS_ 1 TIlfiE0rHOLYSIS_ 1

:S0 ry OIPP 1 I2929/88 10:45S

,Kv 90D U ,, I 1_03!

I q 13

-%9~i L S- 8(- -. •___ i_

. . Qiqj1Gf;qqC M. ____ fo6-

,W W. _____' (;6;;

~ ( 11 J 0&

______OP U____ 7/Loo '
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Ei.1"%L, i':. ,SUE: NIPI EIIH 5.05 .,~ ~ ,a _," , 1'" :v . ''" : ' ' .5 QJ 4 V "0

aI19.$.

;'.'* . . .7

127 442'

I'd.

loi4 5.0 2

rile: 4II029 Scan 1: Si Retfl. lijnf 5.05

............ -- ---- - ...... ... ". .. . .. .. ... .

41.10 4.01 83.10 A59 119.05 1.33! 168.05 1.903 223.00 1.0'

13.10 .0 1.1 0 .05 A6 121.15 .291 175.0 1.763 224.00 9.226
50.10 11.261 8.00 .Ace 123.15 2.269 176.05 .79? 225.00 2.175
51.10 16.367 91.10 .759 121.05 .750 177.05 .750 227.30 CAN5
SL.ID 2.146 92.-00 .319 125.15 1.401 179.05 2.3S3-2291-00 .910
S3.00 .291 S3.10 5.176 127.05 43.113 180.05 1.72S 242.10 .225
55.10 AN 91.00 .347 128.15 3.779 1.0.85.
56.00 1.360 95.00 3516 129.05 I7.15 105.C05 2.007 215.10 .975
57.10 7.70i 96.10 .131 131.05 .281 186.05 12.121 2 .6.00 1.238
58.0 .263 99A . 35 1. .317 186.95 197 255.00 36.3S3
63.00 )1.57 99.00 3.610 135.05 L.51 88.95 .703 260 S.120
67.10 .r?2 101.00 1.63? 11 1.WS l 193.05 1.91 257.90 2.072
69.00 i5;? 1041.00 .731 12.05 .703196.00 3.91 261.90 .97
70.00 .06 103.90 .638 112.65 Mi.21 196.80 .338 22.0 .063
71.10 .15915.10 .5 1W.15 1.702 19.00 100.000 273.90 3.-15
H.10 1;601 107.10 103419-107.05 2.117 199.00 7.070275.05 16.181
75.10 7.323 M C.00 2.888 1H9.05 .68 20C 1.0 '23S5276.05 2.302
76.00 2.672 110.00 31915 153.S 1.013 20S.10 4.5 19 295.95 3,957
77.10 0.9 -111.00 3.631 15.05 1.331-206.10 17.253 365.00 1.491
78.10 .69-112.00 .77e 156.S 1.800 207.10 2.719 22.90 2.363
79.00 1.191 99.00 .19015.05 .59 210.00 .263-41.05 6M.12
8010AD 2-158 .516 W61.1. 1.219 211-.0 .83S5 A l i7.05 .073
81.10 2.625 117.00 6.517 166.15 .5 21M 1 .05 7.998
82.00 .581 117.80 .291 1.5 1.069 221.10 6.923 11.90 .811
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Contlnuing Calibration Check
iSL Compounds

Case Ho: Calibration Date: 10/29/88

.. ... ... o. ... °... 
.....................

Contractor: line: 11:03....., :. c " .................................

Contract No: Laboratory 10: )S0283

InstrumenL 10: Initial Calibration Date: I0,t5788

Mininun RE for PCC"is .. a4n i iu 0ff for CCC is I

Conpound Rf RF koiff CCC SPCC
.................. .. °... °°. .... . .... " .......... --------

H-Xiroso-Dinethylamim . o,1 63269 29.3
2-riuorophenol 1.15802 .97598 I.?2
bis(2-Chloroethy)eh r 1.11892 .6169 38.10
Phenol I.1l6S? 1.01917 ,8.05"
$enol-dS 1.2280 .953?3 22,11
finiline .5i193 .N0360 25.52
2-Chlorophenol 1.23175' .97i98 20.85
1,3-Oichlorcbenzene 1.17535 1.06970 27. 0
I1-Dichlorobenzene i.l05301.01"" 2591

Senzyl Chloride
B!nzy PIcohol .72906 .57708 20.85
l,2-Oichlorobenzene 1.37210 1.08362 18.06
2-Mhylphenol 1.17367 1.01327 13.67
3"-1-11ethylphenol 1.07139 .98027 0.51
bis(2-chloroisopropyllther- .2.15627 1.98117 8.12*.:
H-Hi troso-Di-n-Propy! nine .81050 :60685 27.80 "
Hexachloroethane .53810 .A3075 19.99

Oibronochloropropane
Hitrobenzene .A0312 .31205 22.59
HFtrobenzene-dS .39137 .30772 21.39
2-itrophenol .2657...2093 16.89
Isophorone .7170 ".62960 15.11
bls(2-Chloroethoxy)m': ne ,A9366 .38663 21.71
2,1-OinethylphenD1 .819 ,29730 11.52
Benzoic Acid .2972S .2i659" 26.16
2,4-Dichlorophenol - .56733 .48788 H.00
I,2,i-lrichlorobenze-.' .36913 ,29208 20.66

--phthalene .94589 .67692 28.28
i-hloroaniline .36309 .29365 19.13
HeXachlorobuladiene .2023 Wl7S2 15.93

131360 .P,7, 13,15
2-lethylnaphtbltlere .56397 .?6731 1?.1

- Response R-;r fc-daiIy standard-file a[ 80.J ng/L

" " verage-Resp:.e ractor frcrw Initial ( libration rcrn-U"

lfniff - I Differ n e iron original average or curve

-CCC - Calibration 'Deck Componds (o) SPCC - Systeui Perfornance Check Conpo~nds (p)

[or vl ?age I-of 3
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Continuing Calibration Check

I 6mpounds

"tase Ho: Calibration Date: 10129/88

...................................................

Contractor: '~IJEiJ .<t line: 11:03

Contract Ho: Laboratory 10: )S0283

InstrumenL 10: k Initial Calibration Date: 10/'88

hininm Rr for SPCC is ,: t axinu X Oiff for CCC is I

Compound R . R" xOifu CCC SPCC

Hexachlorocyclopentadiene .2958- .2186' 'S.94 *
2,4,6-Irichlorophenol .1228 ';3ll6. 21.68
2,i,S-irichlcrophenol .52897 ":3940 2S.10
2-fluorobipheny] 1.27220 'i0ii2 36.6
2-Chloronaphthalene 1.23781 .822k" "33.52
2-itroaniline .J7288 .34636 26.76
inethylphihalate 1.40629 .92771 31.03

2,6-Dinitrololuene .37S '.28905 "22.7S
ficenaphthylene 1,68918 1.07416 36.41
3-Hitroaniline .457 .31738 28.77
2,1-Dinitrophenol .11898 .07808 3.38
Rcenaphthene 1.13011 .68201 39.6S
Oib~nzofuran 1.0M131 1.12101 31.52
2,4-01nitrotoluene .28418 .19752 30.50
1-Hitrophenol ..2810 .15962 43.89
Fluorene 1.12850 .63893 43.38
Diethylphthalate 1.20939 .72756 39.84

i-Chlorophenyl-phenylether .59183 .A018 30.64
4-Hitroaniline .35956 2587 31.62
2,W,6-ribrnophenoi .21023 .17063 18.81
I 2-0iphenylhyerazine - -

Rlpba-BHC
GeaBn- C - "-. -

Oeta-BHC

Heptachlor

Ridrin
-Hi trosodiphenylanire .A0286 .3M293 K.88

1,6-Dinitro-2-flethylphenol 101 -

1i-ronophenyl-pho yleher .21301 .1905 10.39
Hexachlorobenzene .26273 .2082 .31
Pentachlorophenol ,51136 .11278 22.1

R - Response factor fron daily standard-fi]e A4 80.00 no/l

Rf - Average -Response ractor from Initial Callbration-forn UI

10iff - I Difference from orloiral average ,r curve

CCC - Calibration Cheek Copound5 (0) SPCC " Systen-Perfornance Check-Compounds (it)

rorn UIi Page 2 of 3
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f (ontiou-.9 Calibration Check
HSL Compounds

SCase Ho: Calibration Date: 10/29/88
....... .......... ...... ........ ... .... .=....

Contlctor: .line: 11:03

'ontract No: Laboratory 10: )S0283
............. 

-----------------------

Instrument 10: Initial Calibration Date: (0W188 -I.,tr~~~e~t ............... " ..

-ininui tr for SPCC Is haxim X Uiff for CCC is I

Compound if RF. N0iff CCC SPCC
Phenanthrene .0331. ...... 28..

fnthracene 1.0 55-.13M24 '20.67
01n-Butylphthalaih I.SIS6 1.21006. 20.3?

i''-ibrotobiphenyl - "
fluorantiene 1.190i ? ,8 9 6 2i8G ,
Heptachlor Epoxlde ,.t -

Endosulfan I

Dieldrin - -

Endrin
4,v-00

(ndosulfan 11 - -

Endrin Oldehyde

Endosulfan Sulfate
Oibutylchlorendate - -

Benzidine .0i023 .03071 23.59
Pyrent I.5686 I.V1081 2,99
hcrphtnyI-dii 1.16835 .83737 20.88
eutylbenzylphthalate 1.03390 .75M11 23.16
3,3'-Oichtorobenzidin! .13689 .16827 22.92
Chrysent .596s5 .78768 20.96
Benzo(a)Anthracene 1.1007 .8393o 23.97
bis(2-[thythexyl) hihlate 1.21073 .9783 " 19.16
Oi-noctylph(hatf 3. i0V7S 2.21120 35.02
Benzo(a)Pyrene 1.32098 ),00593 23.85 K
8enzo(b)fluoranthens .(60,0 .989i5 38.A9

Indeno(I,2,3-cd)y;ene .96900 .85153 11.72
Dibenzo(a,h)Rnthracwe .87181 .GS30 ?.95jDBenzo(k)fluoranthme I.1370 1.0573 2.76
8enzo(qhji)Peryitn .1161 .81029 9.73

f - -Response factor fron daily standrd file at 80.00 ng/L

RF - Average Response Factor frort Initial Calibration rorn UI

i0iff - X Differtnce from original muerage or curve

CCC - Calibration Check Compounds (i) SPCC -' Systen Perfornance Check Compounds ()

forn UlI Page 3of 3
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SEyT~V0LATILE INTERNAL STANDARD AREA SM-2211RY

Lab Name:'Lf,5c t§ic.lp Contract:OZ $

Lab C~de: _____Case No.: ____SAS No.: ____ NA c.:

Sample No. (Sta ndard):__ TE~~p Da te An a 1.ze d: toi Ac

Lab File ID (Standard): Ti-ne Analyzed:____

Instzranent ID:__

IISl(DCB) !IS2(NT) -13 (LNT)
IARE-.ZA -Tu RT A --R~ Z A P.r R AREA ~

I12 F.OUTR q ?9rd' ~I ST D_ .L III I1-U5 '

-----------.-------- - - --- I

I LO 1 -3 4 - -
I(,

LIM--T I_ _ _ _ _

L oWER--2 9 I Iq 'J- -Q - O '30 1  -'a, j 11 Y 1 1
I- L:W:T__ aiq ____-___mc. 1 -.17 -7'U 1 t~

- 5- NO.o- a
50 -- -- 1 - 12

f? 01111 Q -t C; /1 q bciI leO ~ . /-,oII1-3-
021- 5' o'4U7 '23 q,~ I2I fE1 , &-3 e1 Se S

e~,2q~ _w e_____4?, 1t hq-0 I~ J
So;Sb i oiAC wsj,37 jX i'4 __ 1__07 1? ___

__2_ ________~ Iwc 1 I (s
~~~~~~~~ Ac.47 q&4 ~.glL~i.2.

50,C349 S-!S-~ ___ 97 JfLIi1 2.J~

2.~c 7 9q~~ ~ 1 ± j~ c ~ 4~ ~-9

~0 ~q3 I i~X~-77
C_ _ _ 3 1_ __ 1,L L124'nzei-C PP L I

N ? T___________________________ _________________________ __________________ _________________
-- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O E I ___________________ _____________

Acnc.ined cf

_______________________________________ _____________________ _______internal________________ _______--___________ ____==____________

____C______n__ used_______ ____________ ___________________ __________________ s adad_______________-

Z:1 a_ _ _ _ _ C_ __ _ ___ ___ _

__________________pu v__[_______[ I _____ _________i______I____ ____



SLIMIVOLATIL E INTERNAL STANDARD AREA SUJI'24AR~

} Lab Name~: A--Cdn cielc-e Contract:_______

Lab Cod_2: Case No. SAS No.: tic_ . _____

Sam:le Nc. (Standard) : T O Date Analyzed: JO g

Lab File ID (Standard): --__ .,,___" Time Analyzed: 0

- Instrument ID:

IIS4(PHIN)_ S i: IS5(CRY) I IISW(PR_)
AREA R I TI. AREA #1 RT ! ARE; # RT

12---- .....------------ "  - "  -

QL93 3j..y7a7 ,~ I I___ ___h_ 1_5-77_SSTD_ IP9

UPPER . qI/-77' 1
I LIMIT I

L- MI -=1-

, LOW_?R I .c (! -I g_ _ _ _

___
=  

_____
--

____
" 
...... . o< I _ _

u|. 1 ......... __ ___ __ __ __ __

-- _- ;_ --_z I -I I

NC. I I

o:I == - , /541j 5(_.l 8-I - --og < .-o5 2I .- o

o0,!-o jv IJ I-[3P( I1 (1K3 571 1 Co(5-f. 1 '32 ) 1

I c '0Ii oA C L,.I g.,g a I ____I ..~qf_ q of'O -32'f I
- I. 0 I05. o>A.97T 1 S 9.7

: -so s'll-<v~ % d,, l 71>125 I .oj I (0l a-5q 51. (>i3 /3 !i7,7! I/

S.- Zq .7 "o 'I g -A -(- -

50 _ _ ,. ,_____ _6 I -7. 72,
,0-9 C. , 5 ,T " I, - ( ,2 e -7

1SO -

__-____ I__ _ "_ _ ", ___I I __ I I__ _ I

i -S 4 ( ? ? ' " - 7 .e ~ n n - - ' : , ' g ? , L : i :. ' = - i 0 0 ;
i (R : . ... =-'-" - • "' f i- rnal standa =": a -=-.

i i .,---" 2-~ a £-=._ r-Cr;ZR L-YM IT .... 50"3%
c.-- interna! s tandiard -rea

- - C - - ..- - _ - i - i n en a - t : : -'- -: a - v a' - ,u es_ , w i t h a n a s a < =

I~- 32.
page 4_ 5f o?"

-a.. 1-.. TL: _< -00-.

- -_~~~in er a s ta , -2- B ... . .. . . . . . . . . . . . . .



58,

SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Lab File ID: >TlI123 DFTPP Injection Date: 11/23/88

Instrument ID: 70 1 DFTPP Injection Time: 13:57

1 X RELATIVE
m/e !ON ABUNDANCE CRITERIA ABUNDANCE
- I- - - - - - - - - - - - - - - - - - - I- - - -

SI 1 30.0 - 60.0% of mass 198 55.2
68 Less than 2.0% of mass 69 0.0( 0.0)1:
69: Mass 69 relative abundance 62.

1 70 Less than 2.0 of mass 69 0.0)11
127 40.0 - 60.0% of mass 198 43.3
197 Less than 1.0% of mass 198 0.0
198 Base Peak, 100%- relative abundance 100.
199 5.0 - 9.0% of mass 198 7.0

1 275 10.0 - 30.0% of mass 198 18.5
365 Greater -than 1.00% of mass 198 1.62
441 Present, but less than mass 443 7.1

442 ; Greater than 40.0% of mass 1-98 1 43.8
443 1 17.0 - 23.0% of mass 442 1 8.5( 19.5)2:

1-Value is % mass 69 2-Value is X mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, h3D, BLANKS, AND STANDARDS:

LAB LAB 1 DATE 1 TIME
SAMPLE I0 : FILE ID I ANALY-ZED ANALYZED

I--- - - - - - - - - - - -:=:=-- - -===-:==-.... ..-- -==

0I 80 uglml BNA STO >S0582 1 11/23/88 14:18

021 88082151 REX Iml +IS 1 ?S0583 1 11/23/88 15:25 IaA4p,
031 98092203 ImI REANAL. >S0S84 1 11/23/88 16:50 1
041 88092275 Iml REANAL. >S0585 I 1/23/88 1 17:49 4j 41
051 88092320 Im-I REANAL. >S0586 1 11/23/88 1 18:48__j-.._L/
06: 88092427 AC REANAL. >S0587 1 I1/23/88 19:48
07; 88n92427 BN REANAL. >S0588 1 11/23/88 1 20:47
081 88092490 AC MS0 REAN >S0589 ' 11/23/88 1 21:42
091 88092490 BN MSO REAN >S0590 1-1/23/88 : 22:46
101 88092490 BN REANALYS >S059I 1 11/23/88 23:45

I 88092488,90 BN BLANK >S0592 1 11/24/88 0:44
121 88081896 MSD REANAL. 1 >S0593 1 11/24/88 1:43 -- ora4 1
1-4 1

17I I II9 1I I

21 I

I 1
pa e 19of1 396_FOR11 V-11 
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Continuing Calibration Check

IHSL Coopounds

Case RD: Calibration Date: 11/23/88
-- -- -- -- - -- ......... ---------------------.. ....

(ontrac tor: Im "'.. St ee: 11:18

Contract No: Laboratory 10: )SOSSZ

Instrment 10' . Initial Calibration Date: 10/W 788
-------------... ." . .....

"liniin PT for SPCC is 1laxinun A 0iff for CCC is

Conpound PR Rr XWiff CCC SPCC

H-Htroso-D!nethyl %ine .90169 1.01880 12.99

2-rluorophenol 1.15802 1.28651 11.10
bis(2-Chloroethyl)ether 1.11892 1.21002 8.1i
Phens] 1.41657 1.43916 1.62
Pheno)-dS 1.22488 1.20889 1.31
8niline .54193 .51310 5.26

2-(hlorophero 1.23175 1.21907 1.03
1,3-Dichlorobenzene 1.47535 1.41896 3.82

I,4-Ochoroben:ere 1.Z&30 1.350l 391

Ben:yl Chloride -

Beny) 8lcohol .72906 .68094 6.60

1,2-1,chlorobenzene 1.32210-1.38380 4.64
2-Meth1lphnol 1.17"67 1.25939 7.30

3-6-4-hfethlphenol 1.0139 1.3308 21.10
bis(2-chloroisoprop-1)Cthr 2.15627 3,31026 53.52

H-Hi Iroso-0i-n-Prop;, lamne .84050 .87182 3.73 "

HeyachIoroethane .538 0 ,58182 8.06

Dibronochloropropane - -

vitrobenzene .40312 .48005 19.08

obenzene-d; .39137 .45195 16.24
-iitrophenol .21657 .26031 5.59

Isophorone .7170 ,84382 13.7?
bis(2-Chloroetoty)nethane .A9396 .51666 10.69
2,4-DinethVIphenol .34819 .39919 H.55
8enzoic Pcid .29725 .36502 22.80
2,j-0uchloroph-nol .56733 .SS776 1.69
1,2,Hrchlorobenzene ,36913 .35368 1.19

Naphthalene .9589 .93690 .95
i-Chloroaniline .36309 ,3S662 1.78

Hexachlorobutadiene .20283 .218H 7.70 #

i-Chloro-3-lethylphenol .31360 .35550 13,36 w

2-lethvlrophIhalene .5639? 5951i 5.53

RF -Fsponse factor fron daily standard file at 80.00 ng/L

F fl verage Pesponse factor from Initial Calibration forn UI

Wiff - X Difference fron orloinal average or curve

CCC - Calibration Checd Conpoumds (*) SPCC - Systen Performance-Check Conpounds (,,)

Forn Ulf Pae I of 37



Continuing Calibration,-Check
HSL Coipounds

Case Ho: Calibration Date: 11/23/88

Contractor: )~.~a~ im 14:18

Contract Ho: LaboratorV 10: )S0582
(.9

Instrioien' 10: i.Initial Calibration Date: I18?88

Ilinimun 9,r for SPCC is tiaximntr Y Diff for CCC is I

Compound ~ f Pr _x~iff [cc SPEC

Hexachlorocyclopentadiene .29568 A08017 35.34
2,4,6-irichlorophenol .12280 .39890 5.65
2,4,S-frichlorophenol .5289? .4548 11.01
2-fluorobiphenVl 1.27220 1.07995 1S.11
2-Chloronaphthalene 1.23781 1.12211 9.3
2-Hi troanuIi ne .A7288 .61193 29.A]
Oiiiethylphthalate M.0629 1.20473 10.07
2,6-DinitrotoluenE .3741 .32979 11.8
ficeriaphthylene 1.68918 1.51312 10.42
3-Nitroanilifie .44557 .0310 i9.87
2,4-Dim trophEnfl .11898 .13820 16.16
ficenapfdhene 1.13011 .91933 16.00
Diben-ofuran 1.6131 1.54377 5.94
LJ40initrotoluene .28418 .3343? 1.6
4Atropherial .28450 .27823 2.20 ~
fluorEne 1.12850 .93980 16.72
Dielhylphthalate 1.20939 1.05517 12.75
i-Chl orqphnyl -phen,0 ether S59183 .53320 9.91
W-itroanilmne .35956 .3S602 .99
2,i,6-fribrm~ophenol .21023 .21403 -16.08
1 ,2-Diphenylhdrazine - - -

fliph.3-PHE - -

Beta-BHC - -

Delta-8fl -

Heptachior -

il dri r - -

H-fiitrosodipheny1ine .40286 .4914 11.49
i,6-Dini tro-2-Hethyl1.henol JOSH1 -

i-Bronophenvl-ph.-nVether .21301 .23357 9.65
Hexachlorobeozene .26273 .29171 11.03
Pentachlorophenol .1536 .15899 9.38

Pr - Response factor from daily standard file at 80.00 ug/L

fr - Rverage Fesporse-ractor iron Initial Calibration rom UI

X~iff - X Difference-fromo original average-or curve

[CC - Calibration Check Compounds (*) SPEC - Systen-Perforoance Check Compounds Cue)

for I Page 2Zof 3 139-8



Continuing Calibration Check
-SL Compounds

Case No: Calibration Date: 11/23180

Contractor: I- V 1 ,ne: 14:18
------------------...°.. ............................

Contract Uo: Laboratory 10: SO82

Instrueent I: Initial Calibration Date: 10/t1d788

hininn PR for SPCC is hiaxinww 'X Diff for CCC is A

Copound 2r RC XOiff CCC SPCC

Phernanlhrene 1.031] 1.01222 2.11
nthracene 1.05155 .99911 1.99

01-n-Dutylphtkaate 1.5195 1.2007 6.55
4,'-ibrconb)phenVI

Fluoranth~ne 1.19017 1.1099 6.80
Heptachlor [poxide
Endosulfan I

Oieldrin
Endrin
io'v-Dor

EndooUlfan 11
Endrin Rldehude
IA'-DB - -1

Indosulfan Sulfa-

DibutlVichlorendate - -

Penzidine .01023 .11687 190.51

Prcie I.S6086 1.52755 2.13

lerphenl-dil 1.05835 1.1501 8.19

sutylbenzvlphthalate 1.033%9 1.02287 1.07

3,3'-0ichlorobenzidine .13689 .21219 77.15

Chrvsene .99SS .97011 2.65

erizofa)inthracene 1.10107 1.10915 .A9
bis(2-{thylhexlI)Phlha ate 1.21073 1.19368 1.L1
0|-n-octylphthalate 3.0275 2.96565 12.85 '

Benzo(a)Pyrene 1.32098 1.2511V 5.01 *

Ben:0(b)luoranthene 1.60850 1.57313 2.20
Indeno(l,2,3-cd)Pvrene .96800 1.168V2 20.70

Oiben!c.(ah)8nthracene .8718l 1,01669 16.22
Benzo(1)luo|'nlhen. I.M1370 1.22617 IS.07

Erzo(gti,,i)Pervlene .69761 1.03235 1S.01

P1 Response factor from daily standard file at 80.00 ng,/L

r - uerage Fesponse factor from]ni al Calibration forn UI

.,D1f I - X-Difference from origin3l average or curve

CCC Calibration-Check Compounds (K) SPCC - System Perfornance Check Compounds-(*%)

For UII Page 3of 3399



88

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract:

Lab Code: Case No.: SAS No.: SOG No.:

Lab File ID (Standard): >$0582 Date Analyzed:l1/23/88

Instrument ID: 70 I Time Analyzed: 14:18

1 ISI(DCB) 1 1 IS2(NPT) 1 IS3(ANT) t
AREA #1 RT I AREA t! RT 1 AREA 1 RT

-- -------------------------------

1 12 HOUR STDO 110161. 1 9.131 378239. 1 12.75 225146. 18.221

1 UPPER LIMIT! 220322. 1 1 756478. 1 450292. 1

I-------------------- ----- - - - -

LOWER LIMIT! 55080. 1 189119. 112573.

SAMPLE 1 i i
NO. i INO I.. . I .. .. . .. .. ..

01I8808215i REX: 90368. 1 9.10: 353995. 12.701 192264. 18.19:
02:88092103 Imll 77375. 1 8.991 342570. 1 12.541 126515. 1 18.221
03188092275 Iml 103775. 9.081 403682. 1 12.71: 225212. 1 18.181
04:88092320 Imnl 113901. 9.10! 448035. ! 12.70: 251239. 1 18.19:
05188092427 AC 1 150437. 1 9.10: 581669. 1 12.711 317484. 1 18.19:
06188092427 2W 1 155825. 1 9.101 562689. 1 12.71! 338558. : 18.191
07188092490 AC 1 88412. 1 9.10: 326598. 12.72: 164266. 1 18.181
08188092490 81 1 86492. 1 9.091 324925. 1 12.701 176608. 1 18.181
09188092490 8N 1 82891. 1 9.091 297377. 1 12.731 167281 18.19!
10188092488,90 : 95681. 1 9.101 330243. 1 12.73: 178938. 18.201
1118808189 MSDI 110299. 1 9.11: 16247.*! 12.721 0.*1 0.001

12 1 I i I
.3,

141

171

191
20:
211

ISI (0C8) = i,4-Oichlorobenzene-d4 UPPER LIMIT =+ 100%
IS2 (NPT) = Naphthalene-d8 of internal stansard area.
IS3 CANT) = Aeenaphthene-d8 LOWER LIMIT =-50%

of internal standard area.

9Column used -to flag internal standard area values with an asterisk

page I of I
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering Science Contract: ..

Lab Code: ES0I Case No.: SAS No.: SDC No.:

Lab File I (Standard): >$0582 Date AnaIy=ed:11/23/88

Instrument I: 70 1 Time Analyzed: 14:18

1 IS4(PHN) . iSS(CRY) 1 IS3(PRY)
I AREA 4f RT 1 AREA 41 RT AREA 41 RT

12 HOUR STOI 370099. 1 22.861 259398. 1 31.32 184115. 1 37.31:

1 UPPER LIMITI 740198. 1 518796. 1 368230. 1

1 LOWER LIMIT! 185049. 1 1 129699. 1 92058. 1

IEPA SAMPLE 1
IO .I I

a d . aI I I .. . . .. . . .

01188082151 REX! 277522. 1 22.841 203069. 1 31.28 122I158. 37.29:
0218909220,3 Iml 242424. 1 22.87: 208016. : 31.30 114199. 37.321
03:88092275 ImIl 321444. . 22.841 255289. 1 31.29 111029. 1 37.291

04188092320 ImII 408339. 1 22.841 320851. 1 31.291 154639. 37.281
05186092427 AC 1 525322. 1 22.851 371218. 1 31.30: 149209. 37.31:
06188092427 BN ! 548249. ! 22.851 403509. 1 31.301 179537. 37.311
07188092490 AC 1 281822. 1 22.83: 196396. 1 31.291 34247.*! 37.3S!
08188092490 BN 1 307045. 1 22'.861 220190. 1 31.301 54237.*1 37.35:
09:88092490 BN 1 273616. 1 22.871 190480. 1 31.31: 37S83.+1 37.36:
10188092488,90 1 315459. 1 22.881 240348. : 31.29: 99003. : 37.321

11188081896 MSD 31388.* 22.841 19490.*W 31.301 464.*: 37.34;

21 '

IS6 (PRY)I I L =

paeII I 

140- 1 F O I 9 1 R

211 __ _ _ _ _ _I__ _ _ _ _ _ _ _ __ _ _ _1_ _ _ _ _ _ _ _ _ _ _

22I II I

1S4 (PHN) = Phenanthrene-dlO UPPER LIMIT =+ 100%

165 (CRY) = Chrysene-dl2 of internal siansard area.

156 (PRY) =Peryiene-dl2 LOt4ER LIMIT :- 50%

of internal standard area.

1 4? Column used to flag internal standard area values w,th an aste~is1

page I of I
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5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Lab File ID: ' T1212 DFTPP Injection Date: 12/12/88

Instrument ID: 70 1 DFTPP Injection Time: 12:03

% RELATIVE
I m/e I ION ABUNDANCE CRITERIA I ABUNDANCE

1 51 30.0 - 60.0% of mass 198 _I 53.0
68 Less than 2.0% of mass 69 -1 0.0( 0.0).
6q Mass 69 relative abundahce 61.
70 Less than 2.0% of mass 69 .2( .4):

1 127 1 40.0 - 6U.0% of mass 198 45.1
1 197 1 Less than 1.0% of mass 198 .3
1 198 1 Base Peak, 100% relative abundance I 100.
199 5.0 - 9.0% of mass 198 1 6.4
27b 1 10.0 - 30.0. of mass 198 17.2

1 365 Greater than 1.00% of mass 198 1.60
1 441 Present, but less than mass 443 7.4
442 1 Greater toan 40.0% of mass 198 I 51.4
443 1 12.0 - 23.w% of mass 442 I 10.5( 20.4)

i-Vcilue is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS.

LAB LAB I DATE TIME I
SAMPLE ID FILE ID ANALYZED ANALYZED

01 80 mg/L BNA STD >S0695 12/12/88 1 12:26 1
02! 88081946 Iml REANAL. 1 >S0696 12/12/88 1 13:38 1
031 88092490 AC BLK MS 1 >S0697 12/12/88 14:50 1
041 88092490 BN BLK MS 1 >S0698 12/12/88 15.:49
051 88092490 AC BLK MSD >S0699 12/12/88 16:52
061 88092490 BN BLK MSD >S0700 12/12/88 17:51
071 88092556,58,73-75 BN .'\( 1 >S0701 12/12/88 18:51
081 88092576 AC REANAL. >S0702 12/12/88 19:51
09! 88092576 BN REANAL. >S0703 12/12/88 20:50
101 8811308U-83 AC BLANK >S0704 12/12/88 21:49 1
111 88113080-83 BN BLANK >S0705 12/12/88 22:49
12! 88113080 AC linl >S0706 12/12/88 23:481

131

i6"
17"

page I oC.
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9 90

60-(9 70

6442 60

127 5 90

255 4

3 -30

181275 20

101 296 111, Ii / , 3 65 403
C11 L w 0.L A.. Lu DLLVCJ1 4.9 Iin

C C, 100 150 200 250 300 350 400

File: >T1217 Scan t: 76 Retn. tim~e: 4.95

a 41.10 .816 86.10 .983 131.05 .206 186.05 10,031 230.70 .186
43.10 1.044 87.00 .206 134.05 .379 187.05 3.149 231.20 .411
44.10 2.969 91.10 1.073 135.15 1.870 189.05 .463 242.00 .578
45.10 .186 92.00 .771 136.15 .482 191.05 .784 243.00 .578
49.10 .893 93.00 4.338 137.05 .655 192.05 1,067 244.10 8.457
50.10 13.200 94.00 .308 141.15 1.999 193.15 1.009 245.10 1.150
51.10 52.979 95.10 .752 142.15 1.003 196.10 3.220 246.00 1.517
52.10 2.731 96.10 .919 143.15 .283 196.80 .341 249.00 .296
55.10 2.198 96.20 .418 147.15 1.112 198.10 100.000 255.10 35.255
56.10 1.883 96.90 .296 148.05 1.761 199.10 6.381 256.10 5.610
57.10 5.006 97.20 .366 148.95 .46 200.10 .533 257.10 .238
58.00 .193 98.00 2.918 151.05 .174 201.40 .206 258.10 1.960
60.10 .186 99.10 2.705 153.05 .553 201.60 .218 265.10 .476
61.20 .925 100.00 .308 154.05 .636 203.10 .713 273.10 1.131
62.20 .328 101.10 2.211 155.05 1.035 204,20 2,526 274.15 2.905
63.10 1.870 103.00 .816 156.15 1.697 205.10 4.486 275.15 17.152
64.10 .366 104.00 .700 157.15 .347 206.10 18.283 276.15 2.301
65.00 1,00~ 105.00 1.356 157.85 .257 207.10 5.353 277.15 1.395
67.20 .321 106.10 .283 160.65 .630 208.20 .604 281.15 .283
69.00 60,960 107.00 11.169 161.05 .977 209.10 .347 293705 .251
69.80 .154 108.00 1.947 165.15 .688 210.40 .398 296.05 4.151
70.10 .218 110.00 32.530 166.05 .167 211.10 .848 297.15 .251
70.90 .636 111.10 4.762 167.15 M05 216.00 .161 323.15 1.375
73.10 1.510 112.10 .437 168.c 1.787 217.10 4775 334.15 1.003

1140

74.10 4.543 116.00 .893 172.15 .463 218.10 .598 352.10 .353
75.00 7,294 116.20 .508 173.05 .308 221.20 7.159 365.10 1.600



77.10 47.966 118.05 .392 175.05 1.266 222.10 .289 403.10 .193
78.10 3.374 119.1 .296 176.05 .283 223.20 1.022 422.10 .257
79,00 3..81 122.15 .810 177.15 .945 224.10 9.466 423.10 3.065
80.10 2.185 123.05 1.247 178.35 .154 225.10 2.442 424.10 .289
81.00 3.727 125.15 .803 179.05 2.847 226.10 .231 441.Z5 7.371
G2.00 1.189 127.05 45,061 180.05 1.838 227.10 3.759 442.25 51.353
83.10 1.619 128.15 3.265 181.05 .913 228.10 .437 443.25 10.456
84.00 - .315 129.05 18.354 185.05 1.504 229.10 .913 444.25 .945
85.10 .925 130.15 1.838

fro4~



Continuing Calibration Check
HSI Compounds

Case Ho: Calibration Date: 12/12/88

Ccntractor: line: 12:26

Contract Ho: Laboratory 10: )SO695

Instrum~'ent 10: Initial Calibration Date: IOA-318

Hininu, If for SPCC is Iiaxitim I 01ff for CCC isI

*Compound IF If xfliff CC spcc

H-Hitroso-Dimethylamiine .90169 1.11361 26.83
2-rluorophenal 1.15802 1,1169 21.8
bis(Z-Chloroetbyl)ether 1.11892 1.16253 3.90

Phenol 1.41657 1.63200 15.21
Phenol-dS 1.2218 17079 20.08
Alniline .M193 .57836 6.72
2-Chlorophenol 1.23175 1.28520 1.3
1,3-Dichlorobenzene 1.17535 1.1105? 1.39
l,4-Dichlorobenzene 1.18530 1.36197 3.08
Benzyl Chloride - - -

Beozyl Ailcohol .72906 .88825 10.86
1,2-Dichlorobenzent 1.32210 1,1171 9.S

2-methylphenol 1.17367 1.62115 38.15
3-6-i-Miethylphenol 1.07139 H.7211 37.10
bis(2-cliloroisopropyl)Cther 2.15627 3.52153 63.32
H-Hitroso-Di-n-Propylm~ine .8105 .91132 12.35 ~
lHexachloroithane .53810 .58979 9.55
Bibrcxiochloropropane - - -

Hitrobenzene .40312 .58690 15.59
Hitrobenzene-dS .39137 .17054 20.23
2-Hi trophenol M2657 .26986 9.15
Isophororte M7IN7 .93181 25.63
bis(2-Chloroethoxy)methane .19386 .6073? 22.99
ZilDinethylphenol .3081 .A3669 25.31
Beozoic Ac d .29725 M3763 26.03
2,i-Dichlorophenol .56733 .58998 3.99
1,ZH1richlorobenzene .36913 .33729 8.63

liaphitkiline .9589 .96111 1.6
i-Cbloroaniline .36309 .37671 3.76
Aexachlorobutadiene .20283 .20112 .85
4-Chloro-S-Ilethylphenol .31360 .34093 9.99
2-ie Ihyl naphth,31 ne .56397 .60321 6,96

If - Response Factor from daily standard file at 80.80 ng/L

IF- Aucrage Response factor from Initial Calibration form Ul

Nfiff - I Difference fran original average or curve

CCC - Calibration Check Compounds (A) SPCC - System Performance Check Compounds (oo)

rorn Ull Page I of 3 1405



Continuing Calibration Check
HSL Ccvipound5

case No: Calibration Date: 12/12/88

Contractor: , -f(e, ime: 12:26

Contract No: Laboratory 10: )SO695

Instrument 10: A-Initial Calibration Date: 101K'88

llininun Rr for, SPCC is liaximum I Difl for [CC is X

Compound Rr Rr x~iff aC spcc

Hexachlorocyclopentadiene .29568 .29031 1.81
21 16i, richlorophenol .4228 .39311 7.02
2,i1S-Irichlorophenol .52897 .1511 11.65S
2-fluorobiphenyl 1.27220 1.10578 13.08
2-(hloronaphthalent 1,23781 1.07869 12.86
2-Hitroaniline .X288 .60353 27.63
Dimithylphthalate 1.0629 1.25087 11.05
2,6-Dinitrotoluene .37115 Sm~2S 5.32
ficenaphthylene 1.68918 1.187 11.96
3-Wiroaniline .M557 .61M6 37.91
2,4-OjoitrODheOl .11898 .11732 1.39
ficenaphthene 1.13011 .96538 H1.58
Dibenzofuran 1.61131 1.S1553 7.66
2,i-Dinitrotoluene .28418 .32379 13.91
Hitrophenol .28150 .20909 26.51
fluorene 1.12850 .91912 18.55
Diethylphthalate 1.20939 1.06955 11.56
i-Chlorophenyl-phenylether .59183 .48639 17.82
i-Nitroaniline .3595S6 .21529 31.78
2,i,H-ribromophenol .21023 .18566 11.69
1 ,2-Diphenylhydrazine - -

filptia-BHC - -

Beta-8HC-

Del ta-BHC- -

Reptachior -

fidrin-

H-Hitrosodiphenylanine .10286 A47780 18.60x
4,6-Dini tro-2-lethylphenol J10S1 -

i-BronophenVl-phenylether .21301 .2303 10.00
Hexachlorobenzene .26273 .27960 6.12
Pentachlorophenol M1536 M1228 2.12

Pr Response ractor if Ai daily standerd file-at 80.00 mg/L

Rr - Rverage Response factor from Initial Calibration rorn U!

10iff - I Difference from origifoi average or curve

[CC - Calibration Check Compounds (W qFCC - System Performance Check Compounds (as)

Form Ulf Page 2 of 3 1406



Continuing Calibration Check

HSL Compounds

Cast No: Calibration Date: 12/12188

contractor: I, j lime:b 12:26

Contract No: Laboratory 10: )S8695

Instrtxient 10: b..Initial Calibration Clate: l0/M'88

llinintni Rr for SPCC is Mlaximum X 01ff for CCC is I

Comipound Rr ir xoiff ccc spcc

Phenanthrene 1,0303 1.03988 .Si
finthracene U.0515 1.07866 2.SB
Di-n-ButylphthalatE 1.51956 1.10661 M.3
iY,~-Dibromobiphenyl - -

fluoranthene 1.190V? 1.1107 3.81
Heptachlor (poxide
Cndosulfan I-

Dieldrin- - -

(ndrin-

Endosulfan 11--
Endrin Aildthyde- - -

Endosulfan Sulfate- -

Dibutylchlorendate- - -

Benzidine .0OB2 .03980 1.08
Pyen .56086 1,63251 1.69

I erphenyl-dl i 1.0583S 1.15IS6 8.81
Butylbenzylphtbalate 1.03390 1,09198 5.62
3,3'-Dichlorobenzidine .13689 .21635 58.01
Cbrysene .99655 1.01133 1.78
Benzo(a)flnthracene MOM10 1,11177 1.21
bis(2-[ihyi11.E;V)Phhala1e 1.21073 1.27685 5.A
Di-p-octylphthalate 3M0275 3.S1157 3.29*
Benzo(a)Pyrene U.20918 1.28330 2.85 x
Benzo~bfluoranthene 1.60850 1,6038 2.16
Indeno(I,2,3-cd)Pyrene .96880 1.17578 21.16
Dibenzo(a,h)flnthracene .8?18 .96221 9.99
Benzo(kOfluoranthene 1.1370 1.35701 6.00
Benzo'.g,h,i)Perylene .89761 .85339 1.93

Rr - Response Factor from daily standard file at 80.00 mg/l.

Rf - Rverage Response Factor from Initial Calibration rorm U!

10iff - I Difference from original average or curve

CCC - Calibration Check Compounds (*) SPEC - System Performance Check Copounds (10)

rorn Ull Page 3 of 3 1407



8B
SEMiVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract: .

Lab Code: Case No.: SAS No.: SDG No.:

Lab File ID (Standard): >S0695 Date Analyzed:12/12/88

Instrument ID: 70 1 Time Analyzed: 12:26

iSI(DCBI IS2(NPT) IS3(ANT)
I AREA #1 RT I AREA #1 RT I AREA #1 RT I

i 12 HOUR STDI 150067. 1 9.10 508687. 1 12.721 327542. 1 18.201

I UPPER LIMITI 300134. 1017374. 1 655084.
I I = I I I=

I LOWER LIMIT! 75033. I 254344. 1 1 163771. 1
I I I I ==== I

SAMPLE I
i NO.

I £=. III
01188081946 ml 171949 8.90 582233. 1 2.72 269315 118.2

02186092490 AC 1 133851. 1 9.231 485033. 1 12.941 229866. 1 18.351
03188092490 BN 1 137356. 1 9.101 522629. 1 12.721 280388. 1 18.201
041880L924U AC 1 1:1373. 1 9.101 480265. 1 12.821 232304. 1 18.211
05188092490 BN 1 129703. 1 9.111 474739. 1 12.741 254225. 1 18.201
06188092556,58,1 10B787. 1 9.161 312185. 1 12.851 218133. 1 18.291
07188092576 AC 1 125579. 1 9,141 477698. 1 12.851 237660. 1 18.271
08188092576 BN 1 150200. 1 9.111 524945. 1 12.771 281434. 1 18.261
09188113080-83 1 125415. 1 9.131 498029. 1 12.841 256277. 1 18.271
10188113080-83 1 144919. 1 9.131 489220. 1 12.791 287886. 1 18.28!
11188113080 AC 1 141560. 1 9.131 449050. 1 12.801 288793. 1 18.241
1 I ,t - - -

13 1 1I - - -
14iI
151I
161I

2uiI

22"

IS1 (DCB) = 1,4-Dichilorobenzene-d4 UPPER LIMIT =+ 100%.
1..S2 (NPT) = Naphthalene-dI8 of i nt,-ern,-al st an.sard-' area•
i53 (ANT) = Acenaphtthene-d8 LOWER'LIMIT = - 50%

of internal standard area.

Column used to flag internal standard area values with an asterisk

page 1 of I

FORM VIII SV-1 1/87 Re .
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8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

T Lab Name:Engineering Science Contract:

Lab Code: ES01 Case No.: SAS No.: SDG No.: -.

Lab File ID (Standard): >S0695 Date Analyzed:12/12/88

Instrument ID: 70 1 Time Analyzed: 12:26

IS4(PHN) IS5(CRY) I IS3(PRY)
AREA #1 RT I AREA #1 RT I AREA #1 RT I

1 12 HOUR STDI 471409. 1 2 .851 308347. 1 31.32i 184622. 1 37.411

I UPPER LIMITI 942818. 1 1 616694. 1 1 369244. 1

I LOWER LIMITi 235705. 1 1 154173. 92311. I

IEPA SAMPLE I
NO.

01188081946 imll 376572. 122.871 139326.* 31.331 36657.* 37.451
02188092490 AC i 406909. 1 23.041 213083. 1 31.531 80005.*I 37.641
03188092490 BN 1 445639. 1 22.941 238630. 1 31.411 90973.*1 37.54!
0 I88U92490 AC 1 389693. 1 22.901 209036. 1 31,411 71658.*I 37.561
05188092490 BN 1 391867. 1 22,971 204062. 1 31.421 46053.*! 37.601
06188092556,58,1 318169. 123.011 172186. 1 31.421 68829.,* 37.581
07188092576 AC 1 358438. 1 22.971 177287. 1 31.431 56414.* 37.611
08188092576 BN 1 423774. 1 22.95! 242871. 1 31.381 43934,*1 37.53!
0918811308U-83 1 376720. 1 22.96! 181338. 1 31.411 100067. 1 37.531
10188113080-83 1 419881. 1 22.961 232429. 1 31.40! 133007. 1 37.511
11188113080 AC 1 424287. 1 22.91! 204775. 1 31.39! 115749. 1 37.491
121 - - -
131 - - -
141
151
161I
171I
181f

20 i
211I
221'

IS4 (PHN) = Phenanthrene-di0 UPPER LIMIT = + 100%
IS5 (CRY) = Chrysene-d12 of internal stansard area.
156 (PRY) = Perylene-d12 LOWER LIMIT = -50%

of internal standard area.

9 Column used tflginternal standard aravalues with anasterisk

page I of I

!FORM VIII SV-2 1/87 Rc

! 1409



GCUlS TUTUH&t RHIO flOSS CRLIBRTIOt(

Oecafluorotriphenylphosphine (0FIPP)

Case tio. 1234 t'rrtractor Engineering Scien Contract No. 99993999

lnrUrEnt 10 91 Date / line 11/0'1186 12:38

Lab ID )DaI0t::,Q Flab Pelease Authorized

n/z 10 g8UNORllEE (PII(R1R X FilI RU R1WIDRIE

Si 30.0 - 60.0R of nas 19 1 i1.37 01:
6 1 less han 2.01 of nasc 69 0.0.n0"0l (000) I1
69 ; nass 69 relative abundance 50.90

1 70 1 less than 2.0' of nass 69 i .90 6 (1.775) 91
127 10.0 -60.0Z of nass 193 1 42.05 Or

1197 leszthan 1.0K.of nass 190 0.00 0f
1IO base peal, 100. relative abundance i I0000 oil
199 S.0 -9.0, of nass 198 7.10 or
205 I0.0 -3O.OK of rss 198 17.62 OK
1 Z.11 greater [an OY. of nass 190 1.71 OK
HfI 1 present, [jut less than nass 4- 8.36 Or
iii : greater tLn 10.0 of noss 19 W.81 Dl,
Ii3 1.0- 2MR of assl 12 11.37 01 (20.73) 2

]HIS FlP!.,,CE IUHE PLiES 0 iN,[ 0 - Value in parenthesis is I nass 69.
'OLLcIJRIG SRIPLES, 9LRIU(S RHO STIIDROS. 12 - Value in parenthesis is 7 nass 12.

I SP,,PLE 10 .L 10 I-Oc_9FrHLYSIS I itLESor _i
150 no (OTIPF I I0i 8_ l/01/SO 1 12:38

I ~?o~I7 ,. ~ __ _ ___,____ __,.,

,9 ,- , , I

Dc 9 'ST (3A;5

I 'I( l

0IOM AI 5 0 18

141.0



U

rt i' 41- 10.1 51) nq EIF7PF' Sc , 8,

:.e-) 160 200 .244 .20 360 5.0 4 4 id,.
I I , I I 7 0...1

10

255

"Ir

'4 OC-

e . .. ...200 40. 24 .44C

file: )IN SCar. 1: 83 Petri. tine: 5.01

I. r. z •nt. n ~z mn. nfz "nt. n/z ht.

.. ... . .. .. .. .. ... ... . . . . .. .... ---- --- ---

90.10 MID3t 93.0 .6 112.0AS .879 188.05 1.330 2MO.0 1.00i
P.10 11.3(65 9H.0 .?53 H17.05 1.205 188.95 .728 215.90 1.606
Q2.10 2.E8 97-N .5?? 10.03 1.782 191,95 1.051 218.70 .678
SS.10 1.029 98.00 3.08? 151.05 .678 193.1S 1.001 25,.00 i1.792
S6.00 1.330 99.00 2.811 "ISM .929.196.10 3.288 256.00 S.6(2
57.10 3.309 100.00 S552 I55,95 1.10 198.08 100.080 258.00 2.85
63.10 1.581 100.9D 1.156 IS9.9 . 199.00 MOO3 272.90 1.330
69.00 50.901 104.90 LON 160.95 1.079 20.0 2.912 271.05 3.163
70.00 .901 101,' . .951 161.95 .901 20S.10 .53 275.05 17.620
73.10 1.239 16~.10 1.707 167.05 3.161 206.10 19A50 277.05 1,606
7i.10 1.016 107.011 11.019 167.9S 2.41 207.00 1.611 280.95 .8208
?S.10 6.1 10M.1 2.0, 1 .1. . 1.029 296. 5 .665
76.10 2.083 110.00 30.321 175.05 1.381 210.90 1.001 323.05 H.31
771.10 10.788 111.10 3,991 175.9S 1.101 217.00 5.172 331.0 .9"1
718.10 3.389 112.10 .703 177.95i .929 221.00 8.032 365.00 1.7
79.00 3.087 H1M.0 S.773 179.05 2.786 223.00 1.11 123.0 2.861
80.00 2.008 12 0 12.81 180.05 2.661 221.00 9.S63 W.0 8.358
81.00 3,710 128.05 3.338 180.95 1.029 225.10 3.037 W12.0 51.811
83.0 1,079 1279.05 19.5Q8 181.% 1,602 227. 00 3.810 M11.05 11.3110
85.10 .873 131.95 1.632' 186.05 11.295 220.90 .853 111.1 .778
85.90 e 89 WAS. ,. ',033 187.05 3,1 0 O.-0.159

1411



Continuing Calibration Check

HSL Conpounds

Case 110: Cal ibration Date: 11/O/8

tonti actor: e~ ~~~~~line: 12:56

(ontract 11.: Laboratory 10: )S031,2

1n5tru'lent IIV: Initial Calibration Dale: 1O/4 /8

flininu.i Fr for SPEC is a. ainwi X Diff for (CC is X

Conpound fC R x~i If CC( qPIC

2-rluorophendA 1. ISM0.1.'22702 -S.96
bis(2-ChloroethlIether l.1199Z...9?118 13.18
Phenol HIM65 1.35075 1.S
Pherol-IJS 1.2188 1.1611.7 1.906

Ril I.D S193 .58188 7.3?
2-(blorophend ~ 1.23175 1.29091 1.81
I,3-DchlL'robenze'le H.7535S 1.10152 5.00
I iDichlOr'0e'z!.qe 1.4153 1.39686 .60
Den?,' (blorde - -

Beny,'! 0icollol .72986 .76715 5.2?
1 2-iclordueiz~En! 1.32210 LUN2D1 7.91
2-hehylphenol 1.17367 1.302%6 10.9?
3--itplpienol 1.07139 1.316H8 22.88
bis(2-dcroisopropyl Irther LE15 .51011 .16.11
li-th trO;o 0i -iPropd'ani te . 81050 A8IMS 3.22
Hexaclilorgehipne .531 .S5391 2.88
Dibronorhloropropine - -

11l lrobenwEn A10312 .3975S - j138
Whroenzere-d6 .39137 -'.3 68Y 1.15
2-Hi troptenol .2165? .26988 9.15
Isophorone M7170 .7931 6.9?
bi s(2- (IIIOro! Iloxy~ne arle A19386 A 9076 .63
2,HOmethylphenol .31819 .3803a 9.15
Benzoic ficid .29725 .02110 .92.90

2,1 -Dichloropheno; 56133 .:62253 9.73
I,2 ,4-lrichl o.-Aenzee .36913 .36791 .33
Hlaphl~flene .9i189 :8N780 10.3?
14i-GloroardlIn! .36309 .39M1 8.55
lle)achlarobutadien! .20283 1208I1 2.62 m
i-(li~oro-3-le M~y) phenol .31360 .30800 1.78x
2-ifiv' rnaphthal ene .56397 j58369 3.50

Pr Response Cactor fron dsily Standdrd file at 60.00 n/l.

Fir - veraoe Response ractor fron Initial Calibration Forn t11

Qj ff X Difference fion original average or curve

WC C alibration (led. Conpound5 (9) -SPC-Systen Perfornance Cheel. Conpoun15 (it)

Corn VII Page I of 3 1412



Continuing Cal ibration Check
HSI Conipound5

WaE Ho: Calibration Date:,1110/8

Co,,tiactor: 6j6trzj ~'. (Icc I ine: 12:56

Conilacl No: -laoratory, 10: )S03SZ

1n.stmuent IN: Initial Calibration Date: 10/218

flinimut Rr for SPCC is l1axinum, X Off( for CCC is X

CrmpoualI P 8F Rr Off aC SpaC

~ A2220 4ISS3- -1.?2
2,S,-Iriiloroplienid .S2897 ~'t53 21.i5
2-fluorobipfienj 1.27220 1.01028 79:S9
2-Crlororoaphthslene 1.23781 1.10871IOM.4

Dine UqIphtIl.,1a Ie H.0629 I.30180 .7.22
2,-Dtto~e.e.37 11S .39724 6.1?

PAceng..a11tI le 1.68918 I .4425 14.4
III ifoaritn I45 .I64 FI4.6?W13

2,i(ttttrpheol.118H .0S652 27.28
flierlaphtLenE 1.13011 .90576 19.05
Diberzoluran 1.61131 1.53530 6
2A-OtmilrotolUVuE .20 118 .29335 3.23
W-Htrcph~nol AM45 .22639 20.42
fluormn 1.12850 .0493 21.?5
of ethri Ph"tal ate 1.20939 1.03011 14.82
i -Clilorophenqd -phenyl ether .5916! ..55769 5.??
4-111 treamI i re .35956 .27739 22.85

24-inbromtophenol .123 .22140 5.3

I 2-Di pheny i.bvdirazinE

De*ilh- -

H-11-trodAupla;ainiE .86 J3387 '1.,70K
1,6.01 IS tro-2-M!1 le.)phenol .10514 - -

D .MC4riLvpir -pherqy] etIher .21301 .234102 8.45
Helachi orckbraEc-e .26273 .285S2 8.6?
Pept~dioropen1 .1I536 *.15283 5.14 x

ff - esponse (acter fror. daily'sIaodayd file at 60.800.ng/l.

F - flutragt Neponce ractor fir.01Initial (alibration for UlI

Wi~ff - X Differewce firm original average or curve

fC alibration Clier Compounds (p) SPEC - Syster Perferenance (bed. Cwipounds (pit

j * (ann UlII Paot 2 of 31 1 3



Continung Calibrelion Ch4eck
1151 Conpounds

Case Ito: Calibration Date: W1/088

................ ... . ................

Contract o: 'hme:aor 12:56 S35

................... ... .......................... .......

Phenanlbrene 1.03131 ,93189 9.61
HonhractHo: .OE.I55 r.o51 1.2:1

0I-n-Oulylphtlate I.5lg56 1.60126 5.57

rluorantl 0ne 1.190t7 1.i7102 1.38 1

Aepiad,]hr [po~ide - -

[ndosulfan I -
tA'-O0 - -

Diedd,'in -....
[nd. n.. .. -

[ndosn Ridrhyde

[fl1rjfl for~yd -P is-aimXDfffrCCi

o,- Pfl, - - . S

Endaufan Sulfahe -

Oibutlchlorendate -" -

0enzidine .01023 .09281 130.69
Py:.... 1. 56086 1 1,6653 6.01
lerphenvl-dlt I.O583S, I.O355 2.15

....... ...... ....... ...... ...... .. .. ... ....

u.u',i 1.030 1.0169 .2?
3,3'-DicI, oroanzidina .13689 .21589 79.63
(hryserie ,. 9M SIP ONS 5.13

eAko(e)Rntlbarene 1.151 1.18955 7.?
bis(2-[lth~,yIPhoiph ate 1.21073 lJ6I 1.20

D'-n-oclylphi,alale 3.10275 2.59652 23.69,
8enzo~a)hrene I:32098 H356 9 2.70Ferzo(b)l uorenlhu e 1.6085 2:817 18 75.02
Indeno(l,2,-cd)yrere .96800".,48 51.53
Dibenzuoa,tl)Anthrarene ,87181 1.1506" 32.01
Befzol;)riuoranlhene I ;41378 2,8118 95.00
Denaoo 1I,i)Peryhne .89761.?1 626 20.20

RF - Esponse ractor Ir daily sIndard file at 60.00 giL

S- Everage Respors Cactor fro Initial Caibration orn U

XOtff - Z 0i(ferene fro, o0ginl average or curve.

CU[ - Cabration (heel, Conpounds (*) , SPCC - Syslen Perfonnce (hec, (onpounds (**)

1ornVHI Page 3of 3 .



3SEMIZVOLATILE INTERNAL STANDARD A-P;" SUMILRY

La"b Code: _ __ Case No.: __ _ _ SAS No.: __ __ _ 64 No.:

jfSample No. (Sta ndard) : 9r( ODate Analyzed:_

LbFile ID (Standard): ___ Tine Analy zed: ____

instrtument ID:____

I 11S2(DCB) 15 I2(*T 3 Is(A.N - T
A REA ,T:.ZT I.ARE -#1 RT I AREART

I STD ______

UPPER IIriI-a & 'q~cI,-'-

LOWER lq

N "O. I * II
p-5 I0 ====5---- AC -158I1

S f 0O3 ,9 03 (o 8'1'7 1 j q, jj3 "12 Pj 7 Qe*'1007
'Te04~ 1,&953 A( 0. -7 o 53L I.L3 LAZ i l±ji

0 0a2 6- R I Ia.a52 I- I I& I 0377 .jfL2L

Woltne13, ~ ~LpoZ. 9,04 1~ '~21 2 S a ci I

Ac1 
490 0of

______________________ ____________________________ 1,50_______________ ______________ ___________________ ________________

2-I_ __ _ I_ _

2 _ _ _ _ _ _ _I_ _ 2_ _ _ _I _ __ _

____ c lo -en e a-" UPPER_ __ _L__ _ _ _I _ __ _ _

Na - ______e- in** t- al__ __ s _ _ _I _ _

_____________________________________ L O W ER________________________ I- v -__________________ __________________________ __________________ __________________________________

____________ __________ 1 __________ _______ ______ a:.== __
I _internal

n use tc F-a ntanl t-an rdaeavluswitnB.

I.c _ __ _ _f
__ __ _ _ I _ _ __ __ __ 4_

221~~~~~~~~~FR" _______ S'%7__I__ 1____ __ ____I_



SEMIVOLATILE IPTERNAL STANDARD APREA SUMI1ARY

L-a' am: e~ ct e,'c .9 Contract: '0-~'~r

Lab Code: ___Case No.: ____SAS No.: _____

Samp~le Nc.(Stadr) Date Analyzed:

Lab File ID (Standard): _____ TieAa~~d_____

Instrument ID:

IIS4(PI-IN) I jS5 (CRYi) I 1S4'(PRY)I
R RA 1 .1 A! Zt.~ RT IREA #j RT

I12 HOUR?

SAAL_ ( 13O93 Q(t2

I_ No . , _ _

-A L I- "O~ ____________ 
(' -

.9;:_ -0-_ _2 17_ _ _ _ _I _f _

___/1_0 1___ V_ _ __ I I t__7 8 1__ F

A.( ~ - I



24 Oct 88 c~~l.4Lj~-~cA

VOLATILE CONTINUING CALIBRATION CHECK /

LabNamie :---- ------ - - - --- _ Contract:

Lab Code:______ Case No.: _____SAS No.: _______ 0 No.:____

Ins:trument ID.: :jbica.. Calibration Date( - -----

LAB FILE ID: (11J.1(121 Init. Calib. Date(s):01,/Iqlzz ..... 347____g

COMPOUND RRF. RRF50 %D

Benzyl chloride_ _ - [.3Z: _o-.LIj.I3
bis (2-chioroethoxy

methane- ----

bis (Z-chioroisopropyl i 7
ether - --- - - - -

Bromobenzene_______ ____:ij j.
Brorrodichi oroirqethane__:
Bromof orm__~..____ Li2 (0&:. .
Bromromeihane__ :o q- : _ __

Carbon tetrachloride___ .J..4zi -,/- 4

Chloroacetaldhyde......
Chlorobenzene______
Chioroethane__ 0Qi3~i

1-Chorohexane_ 1..3. 1,
2-Chioroethyl vinyl ether_ ____ __

Chiororiethyl methyl ether_!_!__ ___

o_,_ __& p..Chlorotoluenes
Dibrormochloromethane___ i 3 2.3.2 l J
Dibromromethane__ :.2 3-
1, 2Dichlorobenzene 16~.4 .
i3_Dichlorobenzene_____!_2.1_',-/~
1,4.Dichlorobenzene____ __._ 3 i.j2
Dichli-odifluormethane__ :- -.----
1 1 _-Dichlor-oethane4-
1 Z-DOichloroethane L.
1 1 I_Dichioroethylene _ .. 1J4.92
trans_ 1 2_dichloroethylene:_ER._ _ '4 :j9

1 2_Dlchioropropane__ 1 Q h2 :g..
1,3....Ochloropropylene _ I 5 (41_
I , I , 2jefrachl or oethane_ 1-3 ) 1. c2 :
1,1 ,1,2_-Tetrachloroethane1. 5f~..~~3.......
Tetrachloroethylene_ _ 1 /?

1,1,1 _Trichloroethp-he _, .Q.. : L j
1 ,1 ,7Trichloroethane--- 1 "y-I 3
Trizhloroethylene____ &1.C 30*
Trichlorofluorpiethane D o~1 7
Trichioropropane I-'
V.inyl chloride I51 l --- ----

1417T



file: 8020CONT
3 Nov 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

Lab Code: Case No.; SAS No.: SOG Nc.:

Instrument ID.: Chbncfilk Calibration Date(s): / Z_!A

LAB FILE ID: _ _ _ In -.alib. Date(s): _./_ _ _ _

COIiPOUNO RRF RRFSO 0D

Benzene__ ______ /

Chlorobenzene__,,_ _ .j q-

l,ZDichlorobenzene_ _ : __ /'
1,3_Dichlorobenzene _ 0 _ : /
1,4_Oichorobenzene /__ I . / ?

_____en.31 
-J 1_o

14 18
t41
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E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

I
Job No.: ORO01

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water samples received
by this laboratory on 9-20-88.

Sample PreDaration Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092523 DANGB-2-MW2-GWI BA-I 9-19-88 10-13-88
88092523 DANGB-2-MW2-GW1 CD-F 9-19-88 10-26-88
88092523 DANGB-2-MW2-GW1 CR-F 9-19-88 10-16-88
88092523 DANGB-2-MW2-GW1 PB-F 9-19-88 10-21-88
88092523 DANGB-2-MW2-GWI 418.1 9-19-88 10-05-88 10-08-88
88092523 DANGB-2-MW2-GWI 8010 9-19-88 9-27-88 9-21/26/27-88
88092523 DANGB-2-MW2-GWI 8020 9-19-88 9-27-88 9-21/26-88
88092523 DANGB-2-14W2-GWI 8270 9-19-88 9-24-88 10-31-88
88092524 DANGB-2-MWI-GWI BA-I 9-19-88 10-13-88
88092524 DANGB-2-MWI-GWI CD-F 9-19-88 10-26-88
88092524 DANGB-2-MWI-GWI CR-F 9-19-88 10-16-88
88092524 DANGB-2-MW1-GWI PB-F 9-19-88 10-21-88
88092524 DANGB-2-MW1-GWI 418.1 9-19-88 10-08-88
88092524 DANGB-2-MWI-GW1 8010 9-19-88 9-23-88 9-21-88
88092524 DANGB-2-MWI-GWI 8020 9-19-88 9-23-88
88092524 DANGB-2-MWI-GWI 8270 9-19-88 9-24-88 10-31-88

* If applicable

89-DULU0842 1 1421 CL-FDIO I

A SUBSIDIARY OF THE PARSONS CORPORATION



Job No.: OROO1

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
SamDle No. Sample ID Test collected extracted analyzed 2nd col.

88092525 DANGB-3-MW28-GWI AS-F 9-19-88 10-15-88
38092525 DANGB-3-MW28-GWI BA-I 9-19-88 10-13-88
38092525 DANGB-3-MW28-GWI1 CD-F 9-19-88 10-26-88
38092525 DANGB-3-MW28-GWI CR-F 9-19-88 10-16-88
88092525 DANGB-3-MW28-GWI HG-C 9-19-88 10-14-88
88092525 DANGB-3-MW28-GW1 PB-F 9-19-88 10-21-88
88092525 DANGB-3-MW28-GW1 418.1 9-19-88 10-05-88 10-08-88
38092525 DANGB-3-MW28-GWI 8010 9-19-88 9-21-88 9-27-88
88092525 DANGB-3-MW28-GWI1 8020 9-19-88 9-21-88
88092525 DANGB-3-MW28-GWI 8080 9-19-88 9-23-88 10-24-88
88092525 DANGB-3-MW28-GWI 8270 9-19-88 9-24-88 10-31-88
38092526 DANGB-3-MW31-GW1 AS-F 9-19-88 10-15-88
38092526 DANGB-3-MW31-GWI BA-I 9-19-88 10-13-88
38092526 DANGB-3-MW31-GWl CD-F 9-19-88 10-26-88
38092526 DANGB-3-MW31-GWI CR-F 9-19-88 10-16-88
88092526 DANGB-3-MW31-GW1 HG-C 9-19-88 10-14-88
38092526 DANGB-3-MW31-GWI PB-F 9-19-88 10-21-88
38092526 DANGB-3-MW31-GW1 418.1 9-19-88 10-05-88 10-08-88
38092526 DANGB-3-MW31-GWI 8010 9-19-88 9-23-88 9-27-88
38092526 DANGB-3-MW31-GWl 8020 9-19-88 9-23-88
38092526 DANGB-3-MW31-GWl 8080 9-19-88 9-23-88 10-24-88 10-26-88
38092526 DANGB-3-MW31-GWI 8270 9-19-88 9-24-88 10-1--88

* If applicable

89-DULU0842 2 1422 CL-FRMI1



I
I

Job No.: OROO1

Project: Duluth ANGU

Sample Preparation Data

iLboratory Client Date Date* Date Date*

Samp'le No. Sample ID Test collected extracted analyzed 2nd col.

8309252; DANGB-3-MW35-GW I AS-F 9-19-88 10-16-88

88092527 DANGB-3-MW35-GW! BA-I 9-19-88 10-13-88

88092527 DANGB-3-MW35-GW1 CD-F 9-19-88 10-26-88

88092527 DANGB-3-MW35-GW1 CR-F 9-19-88 10-16-88

88092527 DANGB-3-MW35-GW1 HG-C 9-19-88 10-14-88

88092527 DANGB-3-1W35-*GWI PB-F 9-19-88 10-21-88

88092527 DANGB-3-MW35-GW1 418.1 9-19-88 10-05-88 10-08-88

88092527 DAOGB-3-MW35-GWI 8010 9-19-88 9-27-88 9-23-88
88092527 DrNGB- 3-MW35-GW1 8020 9-1,-88 9-27-88

88092527 DANGB-3-MW35-GWI 8080 9-19-88 9-23-P8 10-24-88 10-25-88

88092527 DANGB-3-MW35-GWI 8270 9-19-88 9-24-88 10-31-88

88092528 DANGB-BR8 AS-F 9-19-88 10-15-88

88092528 DANGB-BR8 BA-I 9--19-88 10-13-88

88092528 DANGB-BR8 CD-F 9-19-88 10-26-88

880912528 DANGB-BR8 CR-F 9-19-88 10-16-88

88092528 DANGB-BR8 HG-C 9-19-88 10-14-88

88092528 DANGB-BR8 PB-F 9-19-88 10-21-88

88092528 DANGB-BR8 418. 1 9-19-88 10-05-88 10-08-88
88092528 DANGB-BR8 8020 9-19-88 9-23-88

88392528 DANGB-BR8 8080 9--19-88 9-23-88 10-24-88

88092528 DANGB-BR8 8270 9-19-88 9-24-88 10-31-88
[8O92529 DANGB-BR7 418. 1, 9-16--88 10-05-88 10-08-88

88092530 DANGB-3-MW27-G! 418.1 9-19-88 10-05-88 10-08-88

188092531 DANGB-FB12 8010/ ROZV 9-19-88 9-27-88 9-28-88
88092532 DANGB-TB9 8010) a2- 0 9-19-88 9-23-88 9-23-88

* If applicable

89-DULU084 3 14Z3 CL-FRMO



ENGINEERING-SCIENCE INC. PAGE 1

11/09/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1010

JB NUMBER : ZBOOOOOO0440 APPROVED BY

)RK ORDER DATE : 09/20/88 Lab Supervisor

-PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
kK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : ORO01
)NTACT : BILL HAYDEN

(615)-481-3920

ISK: 2, UNITS: mg/L

DANGB-2-MW2- DANGB-2-MW1- DANGB-3-MW28- DANGB-3-MW31- DANGB-3-MW35- DANGB-BR8

GW-l GW-1 GW-1 GW-1 GW-1

IST COMPOUND 88092523 88092524 88092525 88092526 88092527 88092528
------..--.----D-----.------- DIG------------ FLA---------E-- NA------------- --------A------ NA------------- --A-----A

:ID DIG FLAME NA NA NA NA NA NA
:ID DIG FURNACE NA NA NA NA NA NA

!SENIC <0.01 <0.01 <0.01 <0.01

ARIUM <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

DMIUM <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

iROMIUM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

iRCURY <.0002 <.0002 <.0002 <.0002

AD <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

- Not Detected

1424



ENGINEERING-SCIENCE INC. PAGE 2
11/09/88

ANALYSIS REPORT

IORK ORDER NUMBER: 1010
lOB NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 09/20/88 Lab Supervisor

t IEPORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
)AK RIDGE, TN 37830 OAK RIDGE, TN 37830
IILL HAYDEN

# OF REPORT COPIES: 1

:ONTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

"ASK: 3, UNITS: mg/L

DANGB-2-MW2- DANGB-2-MW1- DANGB-3-MW28- DANGB-3-HW31- DANGB-3-MW35- DANGB-BR8
GW-1 GW-1 GW-1 GW-I GW-1

iEST COMPOUND 88092523 88092524 88092525 88092526 88092527 88092528

.18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5 1.5 1.5 1.5

ND - Not Detected

1425



ENGINEERING-SCIE4CE INC. PAGE 3
16!0O9/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1010

%SK: 3, UNITS: mg/I

DANGB-BR7 DANGB-3-MW27-

GW- 1

~ST COMPOUND 88092529 88092530

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5

)-Not Detected

142 ?6



ENGINEERING-SCIENCE INC. PAGE 4

11/09/88

ANALYSIS REPORT

I ORK ORDER NUMBER: 1010
JOB NUMBER : ZB0000000440 APPROVED BY e

JWORK ORDER DATE :09/20/88 Lab Supervisor

t tEPORT DATA: CLIENT DATA:
.OAK RIDGE/DULUTH ANGO ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

f)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

JILL HAYDEN

#i OF REPORT COPIES: 1

1:ONTRACT / PO C ROWl

CONTACT :BILL HAYDEN
(615)-481-3920

ASK: 4, UNITS: ug/L, GROUP 8010

DANGB-2-MW2- DANGB-2-MWI- DANGB-3-MW28- DANGB-3-MW31- DANGB-3-MW35- DANGB-BR8

GW-1 GW-1 GW-i GW-1 GW-1

; EST COMPOUND 88092523 88092524 88092525 88092526 88092527 88092528

IENZYL CHLORIDE ND ND ND ND ND ND

;IS (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND

BIS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND

BROMOBENZENE ND ND ND ND ND ND

:ROMOOICHLOROMETHANE ND ND ND ND ND ND

:ROMOFORM ND ND ND ND ND ND

BROMOETHANE ND ND ND ND ND ND

C~ARBON TETRACHLOR IDE NO ND ND ND ND ND

!:HLORACETALDEHYDE ND ND ND ND ND ND
.HLORAL ND ND ND ND ND ND

CHLOROBENZENE ND ND ND ND ND ND

'HLOROETHANE ND ND ND ND ND ND
i.HLOROFORM ND ND 0.338 0.30B ND 128

1 -CHLOROHEXANE ND ND ND ND ND ND

2-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND

HLOROMETHANE ND ND ND ND ND ND

HLOROM'ETHYL METHYL ETHER ND ND ND ND ND ND

CHIOROTOLUENE ND ND ND ND ND ND
-DIBROMOCHLOROMETHANE ND ND ND ND ND ND

IBROMOMETHANE ND ND ND ND ND ND
.,2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROSENZENE ND ND ND ND ND ND

,4-DICHLOROBENZENE ND ND ND ND ND ND
ICHLORODIFLUOROMETHANE ND ND ND ND ND ND

i,l-DICHLOROETHANE ND ND ND ND 8.9 ND
1,2-DICHLOROETHANE ND ND ND ND ND ND

i-DICHLOROETHYLENE ND ND ND ND 1.0 ND
RANS-1,2-DICHLOROETHYLENE 1200 0.63 ND ND ND ND

DICHLORc*IETHANE 0.426 ND ND ND ND ND

1,2-DICHLOROPROPANE ND ND ND ND ND ND

I

1 1427



ENGINEERING-SCIENCE INC. PAGE 5

ANALYSIS REPORT FOR WORK ORDER NUMBER 1010

DANGB-2-MW2- DANGB-2-MW1- DANGB-3-MW28- DANGB-3-MW31- DANGB-3-MW35- DANGB-BR8

GW-1 GW-1 GW-1 GW-1 GW-1

:ST COMPOUND 88092523 88092524 88092525 88092526 88092527 88092528

,3-DICIILOROPROPYLENE ND ND ND ND ND ND

,1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND

,1,1,2-TETRACHLOROETHANE ND ND ND NO ND ND

BTRACHLOROETHYLENE ND ND ND ND ND NO

, 1,1-TRICHLOROETHANE ND ND ND NO 0.88 ND

,1,2-TRICHLOROETHANE ND ND ND ND ND ND

RICHLOROETHYLENE 0.32 ND ND ND ND ND

RICHIOROFLUOROMETHANE ND ND ND ND ND ND

RICHLOROPROPANE ND ND ND ND ND ND

INYL CHLORIDE 3.1 ND ND ND ND ND

-Not Detected



ENGINEERING-SCIENCE INC. PAGE 61 11/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1010

I rAsK: 4, UNITS: ug/L, GROUP 8010

DANGB-FB12 DANGB-TB9

IJEST COMPOUND 88092531 88092532

3ENZYL CHLORIDE NO NO
31S (2-CHLOROETHOXY)NETHANE NO ND
81S (2-CHLOROISOPROPYL)ETHER ND NO

BROMOBENZENE ND NOI3ROOICHIOROMETHANE ND ND
3ROMOFORM ND NO
BROMOETHAIIE NO NO

,CARBON TETRACHLOR IDE NO NDI HLORACETALDEHYDE ND NO
:HLORAL ND NO

CHLOROBENZENE ND NO
CHLOROETHANE NID NOI HLOROFORM 14 ND
1-CHLOROHEXANE NO ND
2-CHIOROETHYL VINYL ETHER ND NO

:HLOROMETHANE ND ND
:hLOROHETHYL METHYL ETHER ND ND

CHLOROTOLUENE ND NO
DIBROMOCHLOROMETHANE NO ND
)IBROMOMETHANE NO NO
I,2-DICHLOROBENZENE ND NO
1,3-DICLOROBENZENE ND ND
1,4-DICHLOROBENZENE NO NO
)ICHLOROOIFLUOROMETHANE NO ND
I,1-DICHLOROETHANE ND NO
1,2-DICHLOROETHANE NO NO
1,1-ICLOROETHYLENE ND NO

fRANS-1,2DICHLOROETHYLENE ND ND
0ICHLOROMETHANE 3.7B 1.28
1,2-DICHLOROPROPANE NO ND
1 ,3-DICHLOROPROPYLENE NO NO
I,1,2,2-TETRACHLOROETHANE NO NO

l,i,1,2-TETRACHLOROETHANE ND ND
TETRACHIOROETHYLENE ND NO
I,1,1-TRICHLOROETHANE ND NO
1,1,2-TRICHLOROETHANE ND ND
TRICALOROETHYLENE NO NO

RICHL0ROFLUOROMETHANE ND ND
'R!' HLOROPROPANE NO NO

VINYL CHLORIDE NO ND

NDO Not Detected



ENGINEERIIIG-SCIENCE INC. PAGE 7

11/09/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1010

08 NUMBER :ZBOO00000440 APPROVED By

)RK ORDER DATE : 09/20/88 Lab Supervisor

.PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TH 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO OROOI
3NTACT :BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/L, GROUP 8020

DANGB-2-MW2- DANGB-2-MW1- DANGB-3-MW28- DANGB-3-MW31- DANGB-3-MW35- DANGB-BR8

Gil-i GW-1 Gil-i GW-1 GW-1

STCOMPOUND 88092523 88092524 88092525 88092526 880925?7 88092528

ENZENE NO NO DNDN ND

iLOROBENZENE NO ND ND ND N9 NO

,2-DICHLOROBENZENE NO ND NO ND ND ND

,3-DICHLOROBENZENE NO NO NO ND ND ND

,4-DICHLOROBENZENE ND ND ND ND NO ND

THYL BENZENE ND ND NO ND ND ND

OLUENE ND ND ND ND ND ND
ILENES NDONDN NDON

)-Not Detected

1430



ENGI NEERING-SCIENCE INC. PAGE 8j 11/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1010

JASK: 4, UNITS: ug/L, GROUP 8020

DANGB-FB12 DANGB-T89

'.EST COMPOUND 88092531 88092532

I ENZENE ND ND
:HLOROBENZENE ND NO

1,2-DICHLOROSENZENE ND NDI ,4-DICHLOROBENZENE ND ND
T HLRBEN ENEE ND ND
JOLENZEN NO NO

,YLENS 
ND ND

ND Not Detected

1431



ENGINEERING-SCIENCE INC. PAGE 9

11/09/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1010

)B NUMBER ZBOO00000440 APPROVED BY __________________

3RK ORDER DATE 09/20/88 Lab Supervisor

:PORT DATA: CLIENT DATA:

;OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

iK RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / P0 # OROOI

JNTACT :BILL HAYDEN
(615)-481-3920

tSK: 4, UNITS: ug/L, GROUP 8080

DANGB-3-MW28- DANGB-3-MW31- DANGB-3-MW35- DANGB-BR8

Gil-i GW-1 GW-1

*ST COMPOUND 88092525 88092526 88092527 88092528

.DRIN ND ND ND ND

.PHA-BHC ND ND ND ND

:TA-BHC ND ND ND ND
.LTA-BHC ND ND ND ND

'MMA-BHC ND ND ND ND

iL0RDANE ND ND ND ND

,41-DDD ND ND ND ND

,4'-DDE ND ND ND ND

.4'-DDT ND ND ND ND

:ELDRIN ND ND ND ND

IDOSULFAN I ND ND ND ND

IDOSULFAN 11 ND ND ND ND

IDOSULFAN SULFATE ND ND ND ND

IDRIN ND ND ND ND

IDRIN ALDEHYDE NA NA NA NA

:PTACHLOR ND ND ND ND

.PTACHLOR EPOXIDE ND ND ND ND

.PONE NA NA NA NA

'THOXYCHLOR ND ND ND ND

)XAPHENE NO NO ND ND
'B-1016 ND DN

:B-1221 ND ND ND ND

B8-1232 NO ND ND ND

:B-1242 ND ND ND NO
X-1248 NDONDN

;B-1254 ND ND ND ND
'B-1260 ND DN

)-Not Detected

1432



ENCINLERIN'G SCIENCE page1
Priority Pollutant Analysis

base Neutrals - SW 3270
Matrix: Water

Date Received: September 20, 1988 Work Order: 1010JDate Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

uak Ridge, TN 37830

Lab Number: 88092523 88092524
Sample No.: DANGB-2-MW2- DANGI3-2-MWI-

GW-1 GW-1
Date Sampleo: 9-19-88 9-19-88
Time Sampled: 15:30 16;05
Date Extracted: 9-24-88 9-24-88

-Date Analyzed: 10-31-88 10-31-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L.

1-Dichlorobenzene 10 ND ND-------------------------
*1,3-Dichlorobenzene 10 ND ND
H,4-achloroeane 10 ND ND
Heis(chloroethylnete 10 ND ND
1,s2-chlorobethleer 10 ND ND
N,-ir oroienzea~~ne 10 ND ND
N-i2cooisorlethyi er 10 ND ND
B-itr2chosoinpropylminer 10 ND ND
N-Naitrobutadieneylmin 10 ND ND
1,2,a-tlrcorobenene 10 ND ND
1,2trobenzene ezen 10 ND ND
Nitrozne 10 ND ND

i isphtirane 10 ND ND
Bisia2-hiethxymth 10 ND ND
Bi2-hloropthoxyeneth 10 ND ND
2-eaChloroaptclpente e 10 ND ND
Aexahthoyloenaie 10 ND ND
Acenaphthylne 10 ND ND
Dieathltnnait 10 ND ND
Dim-Dinl rotnlee 10 ND ND
i,6luornerooun 10 ND ND
2,4-Dinitooun 10 ND ND
D, - iet l p thalate 10 ND ND
D-ityslphnlae n 10 ND ND

Hexachlorobenzene 10 ND ND



Priority P'oliutant Analysis page 2 of 5

Base Neutrals - SW 8270
Matrix: Water
(continued)

jate Received: September 20, 1988 Work Order: 1010

Jate Reported: December 9, 1988 Job Number: OR001

!OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

nddress: 710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

Cab Number: 88092523 88092524
Sample No.: DANGB-2-MW2- DANGB-2-MWI-

GW-1 GW-1
)ate Sampled: 9-19-8 9-19-88
fLime Sampled: 15:30 16:05
date Extracted: 9-24-88 9-24-88
Date Analyzed: 10-31-88 10-31-88
----------------------------------------------------------------------------
2ompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L ug/L

----------------------------------------------------------------------------
:henanthrene 10 ND ND
Anthracene 10 ND ND
jibutyl phthalate 10 ND ND
-'luoranthene 10 ND ND
4-Chlorophenyl phenyi ether 10 ND ND
vyrene 10 ND ND
sucyl Benzyl phthalate i0 ND ND
sis(2-ethylhexyl) phthalate 10 10 B 15 B
JLrysene 10 ND ND
S-Bromophenyl pnenyi ether 10 ND ND
w.enzo(a)anthracene 10 ND ND
i--n-octylphtha: te 10 ND ND

venzo(b)2luoranthene 10 ND ND
senzo(k)fouoranthene 10 ND ND
senzidine 00 ND ND
j,3'-Dichlorobenzidine 20 ND ND
Senzo(a)pyrene 0 ND ND
indeno(1,2,3-cd)pyrene 10 ND ND
sibenzo(a,h)anthracene J0 ND ND
Benzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND

1434



Priority Pollutant Anaiysis Page 3 of 5
Base Neutrals - sW bZ70

Matrix: Water
(continued)

Date Received: September 20, 1988 Work Order: 1010J Date Reported: December 9, 1988 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092523 88092524
Sample No.: DANGB-2-MW2- DANGB-2-MWI-

GW-1 GW-1
Date Sampled: 9-19-88 9-19-88

] Time Sampled: 15:30 16:05
Date Extracted: 9-24-88 9-24-88
Date Analyzed: 10-31-88 10-31-88

Compound Detection Analytical Results
Limits (dry weight)
ug/L ug/L ug/L

Acetophenone -- , ND ND
Aniline -- * ND ND
4-Aminobiphenyl -- , ND ND
4-Chloroaniline 20 ND ND
1-Chloronaphthalene --- , ND ND
Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -- * ND ND
7,12-Dimethylbenz(a)anthracene -- ND ND
a-,a-Dimethylphenethylamine -- , ND ND
Dipnenylamine -- , ND ND
1,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
Menhyl methanesulfonate -- , ND ND
2-Methylnaphthalene 10 ND ND
I-Naphtnylamine -- , ND ND
2-Naphthylamine -- , ND ND
2-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Nitroso-di-n-butylamine -- A ND ND
N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene ND ND
Pentachloronitrobenzene -- , ND ND
Phenacetin -- , ND ND
I-Picoline -- , ND ND
aronamide -- , ND ND
1,2,n,5-TetrachioroDenzene -- , ND ND

* EPA has not yet 3eterwined detection limits for these compounds.

1435



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

Date Received: September 20, 1988 Work Order: 1010
Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092523 88092524.
Sample No.: DANGB-2-MW2- DANGB-2-MWI-

GW-1 GW-1
.ate Sampled: 9-19-88 9-19-88
Time Sampled: 15:30 16:05
jate Extracted: 9-24-86 9-24-88
Date Analyzed: 10-31-88 10-31-86

.'ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

Alpha-BHC -- , ND ND
Gamma-BHC -- , ND ND
beta-BHC 20 ND ND
Heptachlor 10 ND ND
Delta-BHC 15 ND ND
Aldrin 10 ND ND
Aeptachlor epoxide 10 ND ND
Endosulfan I -- , ND ND
Dieldrin 15 ND ND
4,4'-DDE 30 ND ND
z.ndrin -- , ND ND
Endosulfan II ND ND
,V'-DDD 15 ND ND

4,4'-DDT 25 ND ND
Zndosulfan Sulfate 30 ND ND
:ndrin aldenyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 60 ND ND
Aethoxychlor -- , ND ND
loxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
Aroclor-1232 60 ND ND
Aroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
Aroclor-1254 60 ND ND
Aroclor-1260 60 ND ND

A EPA has not yet determined detection limits for these compounds.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270IMatrix: Water

Date Received: September 20, 1988 Work Order: 1010
Date Reported: December 9, 1988 Job Number: OR001

F OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:71U S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88092523 88092524
Sample No.: DANGB-2-MW2- DANGB-2-MWI-

GW-1 GW-1
Date Sampled: V-19-88 9-19-88
Time Sampied: 15:30 16:05
Date Extracted: 9-24-88 9-24-88
Date Analyzed: 10-31-68 10-31-88

Compound Detection ANALYTICAL RESULTS
Limits idry weight)

f ug/L ug/L ug/L

2-Chlorophenol 10 ND NDj2-Nitrophenol 10 ND ND
Phenol 10 ND ND
2,4-Dimethylphenol 10 ND ND
2, 4-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol 10 ND ND
4-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- , ND ND
2-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
Benzoic Acid 50 ND ND
2-Methylphenol 10 ND ND

I 3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -- , ND ND
2,4,5-Trichlorophenol 10 ND ND

Analyst Laboratory Supervisor

• EPA has not yet determined detection limits for these compouncls.

= Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

1 14 7



ENGINEEi~1NG SCIENCE pagelIof 5
Priority Pollutant Analysis

Base Neutrals - SW 842,70
Matri::: Water

-)ate Received: September 20, 1988 Work Order: 1010
.ate Reported: December 9, 1988 Job Number: OR0OI

E-R:FS:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
4ddress: 711) S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

'lab Number: 88092525 88092526
.-,ample No.. DANGB-3-MW28- DANGB-3-MW31-

GW1 GW1
-,ate Sampled: 9-i9-88 9-19-88
fime Sampled; 10:35 09:45
-)ate Extracted: 9-24-883 9-24-88
)ate Analyzed: 10-31-88 10-31-88

.:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

I- Di h o o e n 10-- -- - - - -- - - - -- - - -- - - - -- - - - -- - -ND- - - -- - - -
!,'-Dichlorobenzene 10 ND ND
.iexa-Dchloroenne 10 N4D ND
As(2chloroethnetie 10 ND ND
3i*,-chlorobenyeer 10 ND ND
!,-icloodirnhlaie 10 ND ND
3-i(2cooisopethyi er 10 ND ND
. s(-N trooin-propylamine r 10 ND ND
..exachrobutadieneylmi 10 ND ND
nexa,4-Trobu].oroenzre 10 ND ND
1,2,4Tricenzeneen 10 ND ND
Nitproezne 10 ND ND
Isaphthalne 10 ND ND
'is(2-hloretnx~ehn 10 ND ND
52-Chlorlonptnx~et 10 ND ND
I-xChloroaycthpenaen 10 ND ND
.eaphlrylentdin 10 ND ND

- cernaphthene 10 ND ND
Dizethyl phthalate 10 ND ND
Z-,6-Dinitrotoluene 10 -ND ND
luorene 110 ND ND
z,4-Dinitrotoluene 10 'ND ND
.1. othyl plzthalat~ 10 ND ND
4-Nitrosodiphenyan2ne .10 ND ND
nexachlorobenzene 10 ND ND

1 C



I Priority Pollutant Analysis page 2 of 5
base Neutrals - SW 8270

Matrix: Water
(continued)

I Date Received: September 20, 1988 Work Order: 1010
Date Reported: December 9, 1988 Job Number: OR001

I FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Aduress: '710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 8V092525 88092526
Sample No.: DANGB-3-MW28- DANGB-3-MW31-

GWI GW1
Date Sampled: 9-19-88 9-19-88
Time Sampled: 10:35 09:45
Date ExtracteG: 9-24-88 9-24:-88
Date Analyzeki: 10J-31-88 10-31-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

Phenanthrene 10 ND ND
Anthracene 10 ND ND
Dibutyl phthalate 10 ND ND
Fluoranthene 10 ND ND
4-Chlorophenyl phenyl ether 10 ND ND
Pyrene 10 ND ND
Butyl Benzyl phthalate 10 ND ND
Bis(2-ethylhexyl) phthalate 10 23 B 62 B
Chrysene 10 ND ND
4-Bromophenyl phenyl ether 10 ND ND
Benzo(a)anthracene 10 ND ND
Di-n-octylpntnalate 10 ND ND
Benzo(b)fluoranthene 10 ND ND
5enzo(K)fluoranthene 10 ND ND
5enzidine 60 ND ND
3,3'-Dichlorobenzidine 20 ND ND
Benzo(a)pyrene 10 ND ND
indeno(1,2,3-cd)pyrene 10 ND ND
Dibenzo(a,h)anthracene 10 ND ND
Benzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND

1
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Priori:y Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

jate Received: September 20, 1986 Work Order: 1010
,ate Reported: December 9, 1988 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
oddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092525 88092526
Sample No.: DANGB-3-MW28- DANGB-3-MW31-

GW1 GW1
jate Sampled: 9-19-88 9-19-88
ime Sampled: 10:35 09:45

oate Extraczed: 9-24-88 9-24-88
date Analyzed: 10-31-88 10-31-88

Compound Detection Analytical Results
Limits (dry weight)
ug/L ug/L ug/L

Acetophenone -- , ND ND
Aniline -- , ND ND
4-Aminobiphenyl -- , ND ND
4-Chloroaniline 20 ND ND
i-Chloronaphthalene -- , ND ND
Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -- , ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
wiphenylamine -- , ND ND

1,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate --. ND ND
i-Methylcholanthrene -- A ND ND
.Aethyl methanesulfonate -- * ND ND
2-Methylnaphthalene 10 ND ND
i-Naphthylamine --- ND ND
!-Naphthylamine -- * ND ND
i-Nitroaniline 50 ND ND
5-Nitroaniline 50 ND ND
a-Nitroaniline 50 ND ND
N-Nitroso-d1-n-butylamine -- , ND ND
.A-Witrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
eentachloronitrobenzene -- ND ND
Shenacetin -- , ND ND
2-Picoline --. ND ND
:'ronamide -- , ND ND
1,2,4,5-Tetracnlorobenzene -- , ND ND

A EPA has not yet determined detection limits for these compounds.
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I
Priority Pollutant Analysis page 4 of 5

Pesticides and PCBs - SW 8270
Matrix: Water

jDate Received: September 20, 1988 Woik Order: 1010
Date Reported: December 9, 1988 Job Number: OR001

I FOR: Es:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 8d0H2525 88092526
Sample No.: DANGB-3-MW28- DANGB-3-MW31-

GWI GW.
Date Sampled: 9-19-88 9-19-88
Time sampled: 10:35 09:45
Date Extracted: 9-24-88 9-24-88

J Dace Analyzed: 10-31-88 10-31-88
I-------------------------------- --------- -------- --------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L ug/L

Alpha-BHC -- , ND ND
Gamma-BHC -- , ND ND
Beta-BHC 20 ND ND
Heptachlor 10 ND ND
Delta-BHC 15 ND ND
Aldrin 10 ND ND
Heptachlor epoxide 10 ND ND
Endosulfan I -- , ND ND
Dieldrin 15 ND ND
4,1'-DDE 30 ND ND
Endrin -- , ND Nb
Endosulfan I! -- * ND ND
, *'-DDb l5 ND NID

4, -DL T 25 ND ND
Endosultan Suirate 30 ND NO
Endrin aluehyue -- * ND ND
Endrin Ketone -- , ND ND
Chlordane 60 ND ND

Methoxychlor ND ND
:oxaphene 60 ND ND
Aroclor-1016 60 ND ND
Arocior-1221 60 ND NDI| Aroclor-1232 60 ND ND
Aroclor-1232 60 ND NDI Aroclor-1248 60 ND ND

Aroclor-1254 60 ND ND
Aroclor-1260 60 ND NDI

EPA has not yet determined detection limits for these compounds.
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Prioity Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

,)ate Received: beptember 20, 1986 Work Order: 1010
)ate Reported: December 9, 1988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Aduress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Sab Number: 88092525 88092526
ample No.: DANGB-3-MW28- DANGB-3-MW31-

GW1 GW1
)ate Sampled: 9-19-88 9-19-88
,ime Sampled: 10:35 09:45
:)ate Extracted: 9-24-88 9-24-88
)ate Analyzed: 10-31-88 10-31-88

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

2-Chlorophenol 10 ND ND
z-Nitrophenol 10 ND ND
Phenol 10 ND ND
2,4-Dimetnyiphenol i0 ND ND
2,4-Dichlorophenol 10 ND ND
L,4,6-Trichlorophenol 10 ND ND
r-Chloro-3-methylphenol 20 ND ND
L,4-Dinitrophenol 50 ND ND
2,6-Dichiorophenoi -- k ND ND
z-lietnyl-4,6-Dinitropheno. 50 ND ND
Pentachlorophenol 50 ND ND
-Nitrophenol 50 ND ND
3enzoic Acid 50 ND ND
2-1-ethylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenoi -- , ND ND
2,4,5-Trichlorophenol 10 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

OTE: Samples are discarded 3u days after resulls are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense. 1442



1NGINEEiINk ICIENCE page 1 ot 5
Priority Po,.luraht Analysis

Base Neutrals - SW 8270*Matrix: Water

Date Received: September 20, 1988 Work Order: 1010
Date Reported: December 9, 1 88 Job Number: OR001

FOR: ES:Oak Ride/Duluth ANUB ATTN: Mr. Bill Hayden
Adress: 710 S. Illinois Ave, Suite F-103

I Oak Ridge, TN 37830

SLab Number: 88092527 88092528
SampLe No.: DANGB-3-MW35- DANGB-BR8

GWI
I Date Sampled: 9-19-88 9-19-88
Time Sampled: 11:45 08:00
Date Extracted: 9-24-88 9-24-88I Date Analyzed: 10-31-88 10-31-88
---------------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)j ug/L ug/L ug/L
---------------

1,3-Dichlorobenzene 10 ND NDI 1,4-Dichlorobenzene 10 ND ND
Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND NDf 1,2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 ND ND
N-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
Bis(2-chloroethoxy)metnane 10 ND ND
2-Chlioronaphthalene 10 ND ND
Hexacnlorocyciopentadiene 10 ND ND
Acenaphrhylene l ND ND
Acenaphthene 10 ND ND
Dimethyl phthalate i0 ND ND
2,b-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND

; 2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND ND
N-Nitrosodiphenylamine 10 ND ND
Hexachlorobenzene 10 ND ND

1I
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Priority PoLlutant Analysis page 2 of 5
Base 'eutrals - bW 8270

Matrix: Water
(continued)

)a:e Received: Septemi)er 2U, 1988 Work Order: 1010
,cite Reported: December 9, 1988 Job Number: OR0U1

-Ok: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Uddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

.ab Number: 88092527 88092528
:ample No.: DANGB-3-MW35- DANGB-BR8

GW1
sate Sampled: 9-19-88 9-19-88
'ime Sampled: 11:45 08:00
Date Extracted: 9-24-88 9-24-88
.ate Analyzed: 10-31-88 10-31-88

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

?henanthrene 10 ND ND
Anthracene 10 ND ND
jibutyl phthalate 10 ND ND
:luoranthene 10 ND ND
I-Chlorophenyl phenyl ether 10 ND ND
?yrene 10 ND ND
3uryl Benzyl phthalate 10 ND ND
:1s(2-ethyihexyl) phthalate I0 ND 18 B
::thrysene 10 ND ND
:-Bromophenyl phenyl ether 10 ND ND
:enzo(a)anthracene 10 ND ND
..i-n-octylphthalate 10 ND ND
6enzo(b)fluoranthene 10 ND ND
:,enzo(k)fiuoranthene 10 ND ND
2.'enzidine 60 ND ND
j,3'-Dichlorobenzidine 20 ND ND
Benzo(a)pyrene 10 ND ND
.ndeno(1,2,3-cd)pyrene 10 ND ND
bibenzo(a,h)-anthracene 10 ND ND
5erizo(ghi)perylene 10 ND ND
3enzyl Alcohol 20 ND ND

1444



iriority Po...tant Analysis Pdge C o[ 7
base Neutrais - SW b270

Matrix: Water
(continued)

Date Received: September 20, 1988 Work Order: 1010
I Date Reported: December 9, 1968 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
g Address: 710 S. Illinois Ave, Suite F-103
t Oak Ridge, TN 37830

Lab Number: 88092527 88092528
I Sample No.: DANGB-3-MW35- DANGB-BR8

GW1
Date Sampled: 9-19-88 9-19-88
Time Sampled: 11:45 08:00
Date Extracted: 9-24-88 9-24-88
Date Analyzed: 10-31-88 10-31-88

Compound Detection Analytical Results
Limits (dry weight)
ug/L ug/L ug/LI Acetophenone -- , ND ND

Aniline -- , ND ND
I 4-Aminobiphenyl -- , ND ND

4-Cnloroaniline 20 ND ND
1-Chloronaphthalene -- , ND ND

Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -- , ND ND

7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND

Diphenylamine -- , ND ND
1,2-Diphenylhydrazine -- , ND ND

Ethyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
Methyl metnanesulfonate -- , ND ND
2-Methylnaphthalene 10 ND ND
1-Naphthylamine -- , ND ND
2-Naphthylamine -- , ND ND
2-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND

t 4-Nitroaniline 50 ND ND
-N-Nitroso-di-n-butylamine -- , ND ND
N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene ND ND
Phenacetin -- , ND ND
2-Picoline -- , ND ND

* Pronamide -- , ND ND
1,2,4,5-Tetrachlorobenzene -- , ND ND

, EPA has not *et determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

)ate Received: September 20, 1988 Work Order: 1010
)ate Reported: December 9, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

,ab Number: 88092527 88092528
5ample No.: DANGB-3-MW35- DANGB-BR8

GW1"
)ate Sampled: 9-19-88 9-19-88
:ime Sampled: 11:45 08:00
jate Extracted: 9-24-88 9-24-88
Jate Analyzed: 10-31-88 10-31-88

Zompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

lpha-BHC -- , ND ND
3amma-BHC -- , ND ND
6eta-BHC 20 ND ND
ieptachlor 10 ND ND
Jelta-BHC 15 ND ND
Aldrin 10 ND ND
.Aeptachlor epoxide 10 ND ND

cndosulfan I -- , ND ND
Dieldrin 15 ND ND
4,4'-DDE 30 ND ND
.ndrin -- , ND ND
£ndosulfan II -- , ND ND
4,4'-DDD 15 ND ND
=,4'-DDT 25 ND ND
£ndosulfan Sulfate 30 ND ND
ndrin aldehyde -- , ND ND
'ndrin Ketone -- , ND ND
.nlordane 60 ND ND
iethoxychlor -- , ND ND
'oxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
-.roclor-1232 60 ND ND
Aroclor-1242 60 ND ND
-- oor-1248 60 ND ND
'roclor-1254 60 ND ND
.roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270j Matrix: Water

I Date Received: September 20, 1988 Work Order: 1010
Date Reported: December 9, 1988 Job Number: OR001

I FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address:710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

Lab Number: 88092527 88092528
Sample No.: DANGB-3-MW35- DANGB-BR8

GW1
Date Sampled: 9-19-88 9-19-88
Time Sampled: ±1:45 08:00

Date Extracted: 9-24-88 9-24-88
jDate Analyzed: 10-31-88 10-31-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

2-Chlorophenol 10 ND ND

2-Ni trophenol 10 ND ND

Phenol 10 ND ND
2,4-Dimethylphenol 10 ND ND
2,4-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol 10 ND ND
4-Chloro-3-methylphenol 20 ND ND

I 2,4-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- , ND ND
2-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
4-Nitropheniol 50 ND ND
Benzoic Acid 50 ND ND
2-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -- , ND ND
2,4,5-Trichliorophenol 10 ND NDI

Analyst Laboratory Supervisor

, EPA has not yet determined detection limits for these compounds.

[B = Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
Sother arrangements are made. Hazardous samples will be returned

to client or disposed of at client expense.
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IF EP S..1 O 0.IJ SEMIVOLATILE ORGANICS ANALYSIS -DATA SHEET ".

TENTATIVELY IDENTIFIED COMPOUNDS

IName: .. Contract: 6I I

3 Code: Case No.:. SAS No-. 6___ No. : ____

fix: (soil/water) Vic Lab Sample ID: &u2.2V'3 31V t3 6,

1 le wt/vol: pO D (g/mL) ' Lab File ID: b 1 o tB $L

vel: (low/med) ) Date Received:

tisture: not dec. ___ dec. ___ Date Extrcted:ji~

traction: (SepF/Cont/So'nc) Date Analyzed: 0

Cleanup: (Y,/N) A pH: Dilution Factor: /

CONCENTRATION UNITS :/

Tumber TICs found: "2 (ug/L or ug/Kg) j

I I I I
'CAS NUIIBER COMPOUND NA-E RT EST. CONC. Q

1. j
-2 1., -,.-- - :M. 6"7 1i_

3. I
4. __

6. I

_ _ _ _ _ _ _ _ _ _ _ __ I

3 .j_ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

{ _7 _ _ __ _ _ __ _ _ _ _ _I_ _ _ _ _

1-2 3

_ _ _ _ I _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _

25.I
26.I

_ _ _ _ _ _ _ _ _ __2I _ _ _ _ _ _II_

29.

"_ __FORM I SV-TIC 10/86

i r 1455



SEMIVOLATILE O~rA:.*.CS AYS$A:si i
TENTATIVEL'Y ICE7TF'I ED CoMP:CS jv%;D25VW

L~ Cde-______Case 1;-.: 4 ~~SAS No.: ____SDG I;z:___

matrix: t-soil/wat~r).. ZVIt Lab samip-e ID: eo~-3A.

Sample wt/vol: 1OO 00 mL Lab File ID: ff6 35 j
SLevel.: (low/med) low_ Date Received: --

.*.i.ture: not dec. d__ cc:. D__ ate Ext'a~ted:

Ex:73:tion: (SeT/'Cor.t/Scn. S~p Date Arna'Yzed: q)

GC Ceanuop: (Y/N)~Lpi Dilution lFactor: /

CONCENTR_:MON I.N1TS:/
:> .",TIs found: 3 (u/L or ug/yKg)

CAS 1 *-'.:~~ ;?2~r I RT I EST. Cz~c

3 .

4 . 3-/- voe.i i j I__

E.___I_________ ____
74. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ I_ _ _ _

I V5( )



SrMIVOLA-:I.E [PZ:CSA A . A:;% Shz*-J2

L t Navie' _ __ _ _ __ _ _ __ _ _ C-ntract: _ _ _ _

L a b Code: _ ___ Case 1:: ___ SAS NO.: _ __ SDG .: _ __

L at.rilcl (swoil/walter) ~AL AV Lab Sampl.e ID: efog.5L ~

ISample Wt/vol: jQ)-(g/L). - Lab File ID: 6 o36

Level': (low/med) 0o. Date Received: 2?

%'---4:~szure: not dez. de__ cc. ____Date Extre:tez: _____

Exr:c: (Se-.-. Z:ont-/Scnc) . Date Ana:ed: -)0 2 1 &9

C-=- Clea-*p: (Y/N) . PH: Dilutic Factcr: /

t C0NCENTRATI . TUNIT

~ ::Cs f~~ ___(ug/'L or 'ug/Kal

P. T S . N

1 2...- 7-11. 1 lw I ES.d-C

S . I AtAK4794/...5

I 2.I2iI 4I % __2I5
295. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

I~ ~ ~ ~ ~ ~ ~~1 5 __________ i s________________ v____ -_______ ___



... , EH yOLAT:'-E M ..; - "...,

TETATVEL' E:TIFl E- CO!PO';S I -iD'u-N o-1~ 'ilU

L. t me- _:ntra : ijj
Lab Code: Case 1:.: I SAS No.: , SDG 14:.:

Ma-rtix: (sOil/water) it r Lab Sample ID: 0 C-

Sa.p1e wt/vol: j000 (g,"mL) ov, Lab File ID: - 07
Level: (low/med) _ Date Received: -________

M ::isture: not dec. ec. _ate a:ted: 9-2 -- ti

r..:rct.on: (Se-F/ConItSc. Date Analyzed: )3

c": Cleanup: (Y/!;) pH: Dilution Factor: /

1I
, ,/Cfu dCONCE:JRATION 'U:ITS:

(ug/L or ug/Kg) 4

I. I RT I EST. INC. Z

,I., ,- Ls44 / .i ,... - 3.,5- I .
I2. A-i- I __

I ,3. __._________;I '7 __ ,3 .

S 7.

I . _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ __° __ __ I ,

1 14-
"._5.

I " "-

,' -7. _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ I -i- _

I -,

____________________________F O______ I__________._______._____ ________________-T____________________ __-__________



S-rMIVOL;T'?LE ORCA.N.CS5 AN AA .3 -.-.

K nName._____________ ,n'3.

_bCode: Case 1:: NO. SAS N-.- ___ S Dc N;:.: __

!arxAV,2/atrJ& 4 ~ Lab Sample ID: S:LA

Iample Vwt/vol: QQ(gL) Lab File ID: a603
L-ev e I (low/med) jojDate Received:_____

I M-isture: not deo ___cc. ____ aeec.~ed _____

(Se-pF''Cont/Scn. Date P~na>*:ed: /2/.S/

CjC Cean*p: MOON pH: Dilution Factor:I

~-~br fs ffound: 4... (ucg, o r u, / Y

CA-S . -:::o 2: T I EST. C:NC.

3 .

4. __ __ 5-7__ _ _ _

_____0 L4I
7. 79___1_______

C ________________' -

9 . _ _ _ _ Z .t %I b

239.__ _ _ I__ _ _ _ _ _ _ _ I 7b_ _

I .

I.;~~~~~~~~~ 55* 9__ _ _ _ _ _ _ _ _ __ _ _ _I_ _ _



P . .,. , -° .- ,

S .MVOLATLE OP.-A:;:Cs , ,:..s: S , TAA S -
TE*NTATIVELY ETI F COMPCS IF IAt LC -

Lab Name:- C:ntract: _ -_ _- __I _I

Lab Code: Case No. : SAS No.: SDG 1;.

toa-rix: (soi/water)A44 Lab Sample ID:
sap', a.-WiVol: 10 0 ..(g.'L) hL Lab File ID: 19.2 raC l

Level: (low/med) O Date Received: O.31

% X.isture: not dec. dec. Date Extracted: 1-zo-

-X:ration: (SepF/C.nt/Sc-nc) S Date Ana>yzed: q';. '- i

G.-C Cleanup: (Y/N) A/PH: Dilution Factor: /

CONCENTPTION U:NITS:
: r-7er -7Cs f0und: 5- (ug/L or ug/Kg)

, .

' CA .... BE?, C:'.'ND.' 2*D "._.-RT I EST. CN:C. ZJ

_I__I__.€ 1_
I_ __ _ __ _ __.__ __ _ __ _ __ _._ _ I _ __ _ I __ _ _ __ _ _I __ _

_ _ _ _ _I._ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _-_ _ _ _ _ _ I _ _ I I_ _ _ _ I

t I

"I _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ I

114 __ _ _ _1_ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ I I

11!5. _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I_ __ _ I __

I 25. _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _I_ _ _ __ _ _ __I II17. _ _

i : . _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ I

! 2,3. __ _ _ _ _ __ _ _ _ _ _ _I___ _ _ _ _

I_ _ _ __ _ _"-"__ _ _ _ __ __ _ __ _ _ _ ___

___I_-__.__,__ I ______

_ _ _ _ _ __3_ _ _ __. _ _ _ I_ _ _ _ _ _ I i

1I

0 FO -SV-TIC A



IS--M.'v.oLAT1LE o zk::s 1A:A S*a-:-:7-
TENTATIVELY "~IFE

ILa~b Na-me._____________ C n tr.:: a_____ -- ____t

gLa~b Code: __ _ _ aeN.:, ___0 SAS r-,.: _ _ _ D z: _ _ _

Matrix: (so /water)W dy Lab Sample ID: 88cqZSz25- BA)

[Sample wt/vol: 10 0 0 (/ La*. File ID: Ea J60 $t

Levtel: (low/med) 10WJ Date Received:_____

I , Yisture: no-t dec. ____ dec. ____Date Ext:acted: _____

[ £.:ac3to: (SepF'Cont/Scnc,: Date Analyzed: _____

Gc.~ Cleanuv: (Y/N) ~ PH: Dilution Factor: /

CONCE.';TRATION UNITSt 7.be TCs 'fcwnd: 1(ug/L or- ug/YKg)LA

___= ~ ~ AZ-- RT EST. C'*C

2 ._.m&L *bi-.YLi.R.JLL.jI_ _

3 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6. _ _ _ _ _ I_ _ _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ _ I *I71 . _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ I _

61. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _

23. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24.

25. I_______ __________

6.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-....~~1 6 j _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Project Nc:

Sample Matrix: 4.),7-'
Client: E5.' O O- Cone. Unit: pb/
Attn# Work Order No: /0/0
Address: Lab Sample ID: *090S -? All>

Lab File ID: Z0Z/.
Date Rece:ved: 'I-ZO-A
Date Extra:ted: cf--- xy
Date Analyzed: /

Project: -CU 771 Date Repor;ed:
Dilution Fictor: /

# TICs Found: / % Moisture:-

CAS NUMBER C..,U t, NAME RT EST. CONC. Q

I I

1462

_ _ i 11 r_______
- , .. .... . ........... ..

! _ _ _ _ _ _ _...._ __ _ _.. ..._ _. ... ... _ __.. . . ...... ... ._ _ _ .. -- . -- I _ _ _

:: .. .......... .- 1 4- - - - -. - . .



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEETj TENTATIVELY IDENTIFIED COMPOUNDS ,g , I

Job No.: Project Nc:
Sample Matrix: a4 ,T

Client: ES. OAK /Z 4 c Conc. Unit: A5/L
Attn: Work Order No: /0/' C
Address: Lab Sample ID:

Lab File ID: To7/3
Date Received: t- o-W
Date Extracted: T.-L 9-SY
Date Analyzed: ,o/3i/ES

Project: 2)U-u'Z/ Date Repor:ed:
Dilution Factor: /

# TICs Found: % Moisture:--

CAS N'UMBER C2AV'UND NAME RT i EST. CONC. I
.' . -8-q 7 4zXore;4ene.. -, /I,;/5

/0
__14.__ 0./

II I
__ __ __ __ __ __ __ ........ .. .. .. ____ ___ I __ _ _ __ _ _ L........._ _ __ _ _ _

____ ___ ____ _ _ ___ __ _ __ ___

__________ . __________________* _________ -.. . _______

_ _ _ _ I__ __ _ _ _ _ _ _ ............ _

i. __ __ __ __



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Project Nc:

Sample Matrix: <
Client: E5.' 04/C 6ZI c Conc. Unit: , 1A/-
Attn: Work Order No: /0/0
Address: Lab Sample. ID: V92.P'0? I,)1

Lab File ID: SoJ/9
Date Received: 4-2,"-' i
Date Extracted: .

Date Analyzed: 1o,/ l/l,
Project: ")(Ac L Date Reported:

Dilution Factor: /
# TICs Found: q Moisture: -

CPS 'UMBER ,-UD NA4A.E RT EST. CO-iC.

/07. 7 o~ C, A 10" 6) ly

JR, /.3
3,,3 Z!'

_ _ _ __ •

_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ I _ _

_ __ I _ _ __ _ _ ___

L .. hi7 I -- _i

I I : - -- .... .-- -..... -_________
.. . . . . . .

, i i i



I

SEMIVOLATILE ORGANICS ANALYSTS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Project Nc:
Sample Matrix: Lt)O-7-Z

Client: sr-S o#k - Conc. Unit: A//
Attn: Work Ordet; No: /0/0
Address: Lab Sample ID: -25

Lab File ID: SO6- /
Date Received: :- -Z 0 -?9
Date Extracted: q->-aq-
Date Analyzed: 10131RS

Project: "ZCL 7-H Date Reported:
Dilution Factor:

j # TICs Found: % Moisture:-

CAS NUMBER CO'OUND !;.E RT EST. CONG. I Q

/S-- A e-1 /0,rV ,,,,e e- 6711__ _

if ______ / . I ,./ ip,-,.'"ke°'/O ___b

, 30 , 16

i " --1 ............ ....

14-~~~1 6 3o 5~6 __

_________________.....___________ ___!___.......... .............. ____________________________

________________ ____________________________ 1 ___________ _____ ______
_________________________________________ __! __________________________ ___________ _____i __________

I I _ _ _ I

_ _ 1 _ i _ _ _ II___
__ __ _ __ _ _ - *. -. - .. - ~ - . -- - _ __ _ __ _ __ I__ _ __ __ _ __ _I._ __ _



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Project Nc:
Sample Matrix: wA4TE

Client: E,'5' OAKz I "-,E Cone. Unit: -'-/c.
Attn: Work Order No: /0/0
Address: Lab Sample ID: OV9,p5- P&.S

Lab File ID: -SL0/.1 &
Date Received: q->--
Date ExtrEcted: 9-N-
Date Analyzed: /o/ 3/1 -}

Project: ]C.Lt~.T Date Repor-ed:
Dilution Factor: f

# TICs Found: % Moisture:-

CAS WMBEE C3,.:JvD NAME EST. C hC. Q
ie-/ - - Ar cb/or-o e7'4eP e. .5, /c , /1/"

__ _ _ _ _ _ dn knO uw ,) / ,/l... __ _ _ _ _ _ _ _ _

1486

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ 1 _ .1
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_ __ I _ ___ I _ _ _
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Project Nc:
Sample Matrix: o

Client: -- : Cone. Unit: Af,/1
Attn: Work Order No: )O/O
Address: Lab Sample ID: 6F'09 6A2e,

Lab File ID: .5c/7 %Lr/
Date Received: 

ht-o.
Date Extracted: 4.P+25
Date Analyzed: /o/3/2t

Project: -Z /41 Date Reported:
Dilution Factor: /

,l #TICs Found: / % Moisture:

CAS NUMBER' u NAME RT i EST. CONC. I

/-27 -q /c ro e- a ne /

_ _ _, _ __ _ __ . _ _ _

V__ I _ __ _ ___

I I,

I I _______________________________I _________ I I

_ __ _ _I I __

- t_ - __ |

. .i . ..... ,167 ....-....

I146_
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OROO1 QC Report No.: OCP-W-0037-88
QC Sample No.: 88092490

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _ __ __-__

88092490, 88092488, 88092494-88092495
88092511, 88092513-88092517, 88092525-88092528
88092677-88092678, 88092681, 88092617

Compound Amount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Re c,

Lindane 200 ND 0.195 99 56-123

Heptachlor 200 ND 0.214 105 40-131
epoxide

Aldrin 200 ND 0.195 99 40-120

Dieldrin 500 ND 0.463 93 52-126

Endrin 500 ND 0.488 98 56-121

4,4-DDT 500 ND 0.365 73 38-127

MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD I REC

Lindane 0.173 87 99 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin ND NC* 99 NC* 22 40-120

Dieldrin 0.461 92 93 1 18 52-126

Endrin 0.466 93 98 5 21 56-121

4,4-DDT 0.401 80 73 9 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: I out of 6 outside limits 1-474
Spike Recovery: 1 out of 12 outside limits

88-Al-DULU0470 1 PT-0RM07



I
PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

I WATER

Job No: OROO1 QC Report No.: OCP-W-0037-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Atn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ._ _ _ _ _ _

88092490, 88092488, 88092494-88092495

j88092511, 88092513-88092517, 880925'25-88092528
88092677-88092678, 88092681, 88092617

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

I Lindane 200 ND 0.184 92 56-123

Heptachlor 200 ND 0.210 105 40-131
I epoxide

Aldrin 200 ND 0.186 93 40-120

f Dieldrin 500 ND 0.436 87 52-126

Endrin 500 ND 0.455 91 56-121

4,4-DDT 500 ND 0.490 98 38-127

MSD Conc. QC Limits
In Extract MSD% MS%

(ug/L) Rec. # Rec.%# RPD # RPD I REC

I Lindane 0.211 105 92 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin 0.210 105 93 12 22 40-120

I Dieldrin 0.551 110 87 23* 18 52-126

Endrin 0.292 58 91 44* 21 56-121

I 4,4'-DDT 0.461 92 98 6 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 2 Out of 6 outside limits 1475
$ Spike Recovery: 0 out of 12 outside limits

88-AI-DULU0471 I 1yl VnD7



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0037-88
QC REPORT NO.: OCP-W-0037-88B

Analysis of matrix spikes resulted in a matrix interference that
swamped the response for aldrin in the matrix spike duplicate. This
interference was somewhat lower in the matrix spike sample, so that the
response would be quantitated. Thus, the recovery of aldrin in the MSD
and the RPD for aldrin could not be calculated. Analysis of spiked
blanks resulted in acceptable recoveries for all spiked compounds, but
the RPD was higher than EPA guidelines for endrin and diedrin. The
analytical data associated-with these analyses were closely examined.
No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

1476
88-A1-DULU0476 1 CN-FRIO 1



I PESTICIDE METHOD BLANK SUMMARY

Job No.: OR001 Lab Name: Engineering Science
S iLab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Water
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 3,7830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-03-88

-Project: Duluth ANGB

Date Extracted: 9-23-88
Date Analyzed (1): 10-24-88 Date Analyzed (2): 10-20-88
Time Analyzed (1): 01:03 Time Analyzed (2): 00:39
Ipstrument ID (1): 5890 #2 Instrument ID (2): 5880

I GG Column ID (1): OV-1 GC Column ID (2): Mixed

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
ID (1) An-lyzed I ID (2) Analyzed 2

- 88092511 10-24-88 88092511 10-25-88
- 88092513 10-24-88 88092513 10-25-88
- 88092514 10-24-88 88092514 10-25-88
- 88092515 10-24-88 88092515 10-25-88
- 88092516 10-24-88 88092516 10-25-88
- 88092517 10-24-88 88092526 10-25-88
- 88092526 10-24-88 88092527 10-25-88
- 88092527 10-24-88
- 88092528 10-24-88
- p8092525 10-24-88

~1477'
ii i -1 PT-iRi04
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CASE NARRATIVE,
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092523-88092532
WORK ORDER NO.: 1010

I!

These water samples were received at the ES Berkeley Laboratory
on 9-20-88. They were received cold and Intact.

89-DULU0843 I 14$O CN-FRM02



I SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: 03-

Client: Lab File ID: E-Z' 3 2/ atO7WS
lAttn: Matrix: Uoa , -

Address: Level (low/med):
Date Analyzed: d!- 3 -'i&/O"3/-?
Time Analyzed: o /i
Instrument ID:

rroject: 
Date Reported:

5 This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis

-3 -M W.5,,,-. $ '5' C' I -o, c toa I o-0-31:n,.
-3 -, -- - I & 5"D I- G"-- S7"-< </ I* e'-- ,' I

I- b

. -- b-~-I,,,.,, i /,!47 I o =',<i c:y I 11--7 1.-<7

_3-_,~b-w-.I>,,, i..< s0, DI c -I-- (' I
a-pWA-C -I I I E (o.... ... .

-- vGW - I Slp a V / 3c-Q., o3

-M W -G w I I a S' 's 0 -3/- -

-'s-t-1W35 -CwI I ' O~ 7 c3V / -'

I -~ Mw~i- C~wi & 3,Dc32

L77-Mw~il WI I VC?&' cI 2 -4 ,I~i/~~3

j ~ -W5-,W1 I-m j I-

I89-AAAANNNN 1 14 S1, TI-F RM 1



4 4

.0 4j 0

C. -4 4.)

r C) 4) .

0 C. (C 4) C0o 00.Go
o ccc 0

uLcc .l 000
I0 ~ 0 00. 0 0 0

0.. -3 0 0 0 ~11

.0 m.
0.-s zOJC 0

40 40,43 )0 0 .V) 4)0

L C ) 06-.C 0 4) 0

0000 00.a _ 0~~

In Wc 0. ccc cc - m4)C
a~~ ~ ~ ~ 0 00z 0 6 a W

0 Y 0 LaQa

00

%0J a 0.

oc

cc C/)

z 0 0

0 r-

~LA A
>2 0

LLAo.

4) -0 Z ml~L

00 rnr-
0 C ) v

~~4 t 0 cc 4
> m 0

S.. M -cc0 0N 0Y

C) - -

V) c o4
co Go S.. 0 0 V0

>.# H2 to 0 n 40 ) U%
Z "0. 0 y 0 L.r~ 11 0%0

4I - . fq C 00 Ln 0n 0: m )V
0 0 *44) 0. .03 m cc

0. U 0 -I 0 0qx ri C
Od 0' -M3c - = m0.. oo ,

0 -El o01 00 .



I 'I

S i GC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenylphosphlne (DFTPP)

Case Ho. 123456 Contractor.[ngtneerin9"Scien Contract Ho. 99999999

I Instrument ID II " Dat "."me 0/31788-4009

Lab ID >TIO31n:SC Data Release Authored By.

/z IlON ABUNDANCE CRITERIA %E. I " RLATIVE ABUNDANCE

51 30.0- 60.02 of mass 198 I 43;52 OK'
i 68 less than 2.02 of mass 69 I 0.00 OK (O.O) 11

69 mass 69 relative abundance :..I. 50.77
70 less than 2.02 of mass 69 .: .,51OK ('9950)11

127 40.0 - 60.O of massl98 I 41.17 OK
197 less than 1.0% of mass 198 i' 0.00 OKI 198 base peak, 100% relative abundance .. ."I " 100.00 OK
199 5.0 -9.O of massl98 I 6.35 OI

1275 10.0 - 30.O of mass 198 i 17.4 OK
A 365 greater than 1.00% of mass 198 , 1.33 OK

441 present, but less than mass 443 " .[ 6.98 OK-I
442 greater than 40.02 of mass 198 , . 48.07K
I 443 17.0 - 23.02 of mass 442 I 8.10 OK (17.05) 12 I_______________ -________I _______________________I

THIS PERFORMANCE TUNE APPLIES TO THE I1- Value in parenthesis is mass 69.
FOLLOVING SAMPLES, BLANKS AND STANDARDS, 12 - Value in parenthesis is 2 mass 442.

I __ SAMPLE ID_ _ LAB.ID IDATE.OF-A ALYSIS_ IT EOFANALYSIS-1
I , ng DFTPP FOR TUHI_>TIO..___031 _O//___ l__,O 1_.. 7 I . .';c ,i 1 . L 2 t ,,.

I .7 I1 L eu C 171 I 1
o I 1 ,, . II"

r k q N 50 1 I 5-/

I J-I 73iW 1" So I., o:57 .P
I _______I__-__. '. I I. : I

. . I __,__ _
________ I S0...3,.'7I_.../..L .. _I

-_I II

I _ _ _ _ I _ _ _ _ _ _ I _ _ _ _ I I _ _

FORfl V 7/85
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5ong. DrTPF' FOR TUNE S-:r. 86
0 "' 3 5 "a""

198

*1 eo

5000 " ;60

44c.

4000'36 40"' " 3

I 50 200 -10

I Sa F

,,. ld. L n h , 10. Int. ed. Int , I l

........................ ........... ..........................

h',11 !.Q24 V .0. .379 133.15 .379 17 ,1 .783 23S.00 ANI

'13.20 1,83 91.0, .783 Ili.05 ,669 179.05 2.917 2M2.0D .?Is
1iI M .9. 52.10 .7Ms 135.05 I.,12 180.05 1.66? 2W3.20 .180
14,1 .54 9 .00 3.135 137.0S .631 181.05 .841 211.00 8.1%
S0.10 10.?14 31. .' .4M2 110.% 2.1!? 186.05 1.612 215.00 1.023
51.10 4.321 95.10 .MS 1WAOS .921 186.05 11.051 2MA.00 1.601
S2.15 1.9zo 5i.10 .98 170r ,  1,200 186.91, 2.612 25.00 37.16
5..0 I.S16 "..10 .530 1i8;S 1.920 109.0s • A31256.00 5.279
U6.00 I.516 93.60 3.011 119.05 .90 150., .606 258.00 2.117
S7.10 -3.801 9.00 2.526 I51.1S .SI8 192.05 1.08 265.00 8
61.0 .M81 101.00 1,915 1 S3.'S .669 -13.0 1.061 2?3.00 1.212
63.1c 1,288103.10 .S8 1,05 .442 196.00 .3,195 271.05 2,98
15,111 1.0.3 104i;00 I.115 IS,95 1.121 198,00 100.000 27S.0, i.19
01.10 .1 -I o, 10 1.289155.5 1.SMS I ? %00 .353276.05 Z,17S
69,W 59.770u 107.00 10.179 157;0. .631 201.50 .?20 277.0S 1.617
70.10 .S") 108.10 I.0 1S.65 A? 203.10 ,9r216,0S 1.021

i,0 .5 -10.00 30.4 ~i6 5 .373 201i.If 252-97.6 .652
73.0 111,00 4.10S 1 S.lOS .26S 2D,-, 1.7l Il35.0S .Al7
H.ID 3.700 IN. A? ,65? IS. .133 206:10 11.351 323.05 .713
'SAG M.4l3 117.00 6.9 I=1.08 5 ,936 20733 3.38S 333.9, .i3
7.20 2.299 IhI.. .400 165.05 .68? 208.00 1.036 351.95 31
77.10 LiS;9 12Z.0S ,IL 1 .5 '?, 211.10 '-.8 9 36S.00 1,326
78,00 2.33i 123.15 i.s4 A 1 47.05 6101 217.00 41622 372.10 .871
T00 2,8141 12S.0 .0t,9 I8.05 13,"'1221.00 1.8% 402.90 .369
HI.0 2.04C 127.06 11.172 172.9S .18 223.00 .917 M2AO0 2.614
81.10 3.7ME( 10.55 3.3"1 171.05 .841! 221.00 16.206 ,5 AS 984IA 4
K. 00 1.301 123.05 17.211 1i.S 1.131 225.00 2.293 O11S 18,068 1484
83.10 I 130,05 I1M0 176.5 .79PU 222,00 3,521 113.05 8,197



Continuing Calibration Check
HSL Compounds

Case No' Calibration Date, 10/31/99

Contractor, &ie 1029I~

Contract Not Laboratery ID, >S0308

Instiument ID' Initifl Ce'libration Date, I0/1/8

Mlinimum RF for SPEC is tiaxipum' X.01ff for CCC Is2

Compound RF . f CCC SPCC

j NH-Nitroso-Dimethylanine .10169"'.91,167%.41
2-Fluorophenol 1.15002 1.38353: :19.47-4
bis(2-Chloroethyl)ether 1.11892 1.00836. 9348
Phenol 1.41657 1.' 2438 7*.6i 0IPhenoI-d5 1.22408 1.36873 13.38
Aniline .54193 .61712 13.17
2-Chiorophenol 1.23175 1.3401i.- 8.B1
1,3-Dichlorobenzene 1,47535 1.45166 1.61
1,4-Dichlorobenzene 1,40530 1.30?79 1.14
Benzyl Chloride - -

Benzyl Alcohol .72906 .64946 10.92
1,2-Dichlorobenzene 1.32240 1.48325 12.16
2-fethylphenol 1.1736? 1.40217 19.4?
3-9-4-flethylpherol 1.07139 1.29843 21.19
bis(2-chloroisopropyl)[ther 2.15627 2.54858 18.19
H-Mitroso-Di-n-Propylamine .94050 .75788 9.83 a
Hexachloroethane .53840 .56852 5.59
Dibromochloropropaie - - -

Mitrobenzene .40312 .42799 6.17
Nitrobenzene-d5 .3913? .40983 4.72

V2-Nitrophenol .24657 .2B686 16.34
Isophorone -.74170 .72135 2.74
bis(2-Chloroethoxy)methane .49386 .53725 8.?Y
2,4-Dimethylpheiol .34849 -.37017 6.22
Benzoic Acid .29725 .32136 6.11
2,4-Dichlorophenol .56733 .62790 10.68
1,2,4-Trichlorobenzene .36913 .38008 2.96
Naphthalene .945e9 .21465 3.30
4-Chloroanilirne .36309 .39839 9.72
Hexachlorobutadiene .20283 .21543 6.21
4-Chloro-3-lethylptienol .31360 .36681 '16.97

2-lethy]naphthalene -.56397, .61033 8.22-- -----------------------------
RF - Response Factor from daily sta~dard file at .60.00 mg/I

RF -Average Response Factor frog Initial Calibration Form UI

201ff I Difference from original average or curve

CCC -Calibration Check Compounds (l) SPEC System Performance Check Compounds ("1l

Form V11! Page 1 of 3 1485



Continuing Calibration Check

HSL Compounds

Case No: .Calibration Date: 10/31/88

Contractor:- Times 1429 .

Contract No: Laboratory 'i'" >S0308

Instrument ID, Initial Calibration Date: 10 8

Minimum RF for SPCC is aximum. iff for CCC is 2

Compound RF"' RF Xiff CCC SPCC

Hexachlorocyclopentadlene .29568 .3&837_ 24.59 .m
2,4,6-Trichlorophenol .42280 ,34081. 19.3.
2,4,5-Trichlorophenol .52897 .63075 19.24
2-Fluorobiphenyl 1,27220 1.13185 11.03
2-Chloronaphthalene 1.23784i.12395. 9.20
2-Hitroaniline .47288 ,4649'r.-.1;68,

Disethylphthalate 1,40629 1.27103 9. i2"
2,6-Dinitrotoluene .37415 .364)8."- 2,66
Acenaphthylere 1.68918 1.46587" 13.12 "
3-Hitroaniline .44557 .42714 4.14
2,4-Dinitrophenol .11898 .13616 14.44 ' ,
Acenaphthene 1.13011 .92812 1?.8 ,
Dibenzofuran 1.64131 1.49623 8.84
2,4-Dinitrotoluene .29418 .26441 6.96
4-Hitrophenol .28450 .18785 33.97 ii

Fluorene 1,12850 .88638 21.46
Diethylphthalate 1,20939 .99028 18.12
4-Chloropheryl-phenylether .59183 .54703 7.57
4-Mitruaniline .35956 ,.36356 1.11
2,4,6-Tribromophenol .21023 .21531 2.41
1,2-Diphenylhydrazine
Rlpha-BHC -

Beta-BHC -

Camma-BHC - -.

Delta-BHC - - -

Hepta.hlor - -

Aidrin - -

M-Hitrosodiphenylamine .40286 .44177 "9.66 I

4,6-Dinitro-2-Methylphenol .10514 -
4-Bromophenyl-phenylether .21301 .23829 11.87
Hexachlorobenzene .26273 .29193 11,12
Pentachiorophenol .14536 .14842 2.10 -

-------------- -- --- ------ L-- --

RF - Response Factor from daily standard file-at 60.00 mg/L

RF - Average Response Factor fror, nitial Calibration Form II

20iff - 2 Difference from original average or curve

.CCC - Calibration-Check Compounds (_) SPCC - System Performance Check Compounds (,,)

Form UlI Page 2 )f 3 14eS



Continuing Calibrat ion Check

HSL Compounds

Case NO: Calibration Date: 10/31/88

Contractor: T 'EK ime: 14029

Contract No: Laboratory IDi >S0308

Instrum~ent ID: 1. Initial Calibration Date: 10/4ff'88

Minimum RF for SPCC is *ha1jiq~ X 01ff for CCC isX

Compound RF - RF hDlff CCCC

Phenanthrene 1.03431 .98975 . .4.31IAnthracene 1.05155 1.04774 '.3i
Di-n-Butylphthalate 1.5195t.1;55334 2.22f4,4'-DibromobiphenVI-l
Fluoranthene I .l9 7I .l0 117 - .-7.50
Heptachior Epoxide- -

Endosulfan I - - -

4,4'-DDE - - -

Oildrin - -

Endrin - -

4,4'-DDD .

Endo~ulfan 11 - - -

Endrin Aldehyde - - -

4,4'-DDT
Endosulfari Sulfate- - -

Dibutvlchlorendate - -

Benzidine .04023 .13722 241.10
Pyrene 1.56086 1.52601 2.23
Terphenyl-d14 1.05835 1.07355 1.44
Butylbenzylphthalate 1.03320 1.03295 .09
3,3'-Dichlorol-enzidine .13689 .23 1 0.39
Chrysene MS~,55 -.6B 3.08.
Benzo(a)Anthracene 1-, ;4*0 i. 7'33 -.1.5*2
bis(2-Ethylhexyl)Phthalate 1.21073 L.255 70' 3. 71
Di-n-octylphthalate 3,40275 2,93812 13.65
Benzo(alPyrene 1.32098 1,28282 2.89 -

Benzo(b)Fluorantliene 1.60850 1.31345 18.34IIndeno,1,2,3-cd)Pyren- .96800 1.40.038 44.17
Dibenwo(a~h)Anthracene- .87401 1.'04573 19. 54
8.rizo~k)F luorantherie 1.44370 1,30i9j 9,41
8 e~.zo(g,hji)Perylene .89761 1,09884 22,42

------------- ----- -- I ---- %.-------------

RF - Response factor f-rom daily standard fi-le at '00 gi

RF - Overage Response-factor 4c~m ifla ,ICalilbration -Form VI

XDiff - % Difference from origi1nal averajeir-curve

,CCC - Calibration Check Compounds (;) .SPCC-$ - Sy5tex Performance Check Compounds (11)

Form YI-i Page 3 o- 3 1497



8B
sEmrvoLATILE INTERNAL STANDARD ARE.A St3MARY

Lab Name: tn i oiee*,ontract-._______I

Lab Code: _____ Case No.: ____ SAS No.: _ _ _ 37c,6 No.: ___

Sample No. (Standard): -) 95' Date Analyzed: fO(3(4g

Lab File ID (Standard): ______Time Analyzed:____

Instrument ID:_____

IISl(DCB) I jIS2(NPT) I 1IS3(ANT) 1
IIAREA 'I RT 1V*.AREA #1 RT I ARE.; ~ RT

I STD _ _ _ _I.'I * u

IUPPER
I L1MIT_ 1 2I~ 3L

ILOWER I )qlq.LI-a3I
T LIIT_ T ~ ~ I~L 4 ik ~/I'--

IEPA SAMPLEI I~
I NO.1II1III

W5- 0( ,;9F- 0I-- I 18-/I
5cl, 04 19z3'7 I us- 19f 1- qcpC , 1 1;: ( q, IS3

fr; 3'3 05 G,% (, rn 3J. 1, 11;D 2 I f. 19-4
5 c~ Ll 0 6 E AC-I(a I I ,a 'I.i3I..Q.L H.2 1-71 k C I 4 ~ I IR
Fe,3(3 07 1 1~SoA I' toIr T 2iIlL3-
5c I NU7 02 (Q.iILa..I!.

--

1,_______ 4______ -D ______________d no ___________I________I____

_______________~PPER I ______ _______ __________ _______ ______

____ ai ne d in er a ______a ,_" Ea __ _I_ _ - __ _I_

!.5 ! __________e- a,. LO E L__ _ _ _ _ _I_ _ _ _ _ _ _IM-- 5,__ 1 _

16! ~ ~ ~ ~ ~ ~ ~ ~ i t r a ________z I _ _ __ _I__ _ _I _ _ __ _ _ __ _ _ __ _ _

171,:,, used_______ to _______ fla in er a ____________ a Ia v l e ______

2.3! __ _ __ _ oz4._ _ I_ _ _ _____I____ _ -

_ _ _ _ _ _ _ _ _ _ _1 4 8 8__ _ _ _ _ _ _ _ _ _ _ _ V I S _ _ _ _ V_ _ _ _ ; -_ _ _ _ 1_ 
_ _ _ _



8C
SDmIVOLATILE INTERNAL STANDARD AREA SUMMARY

JLab Name: c,,c4. ..ntract:'
Lab Coda: Case No.: SAS No.: 706 vto.:

saole No. (Stand*rd) i-.l'rD Date Analyzed:

Lab File ID (Standard): Time Analyzed
Instrument

I S4 (P.1N) . , I IS qRY) ' IIS4(PRY) I
IIAREIN #I .RT I .'AREA #.RT.. IAREA #1 RT"======= mi

" = ' --  i= '=='  rn
= = =

m ====='= =====-= "====-

112 HOUR 1 1
ISTD I_____*.........l~ ____I

== :"'== ====I-='=h - = -=' = = ==m= === = ==n n=== =

IUPPER I4~~ ~ i7L(Q,, I
ILIMIT__ 7 _____=-----=====I ===~ ======== =-==-=in I

I LOWER -Iy~I U I. IrL I
LIMIT_ 7J I..20 I d~ioo

. --:= ==in I I = I =in

IEPA SPLE I I
NO. , I I

I 4o. I . I (q

W I___ R9"0 21 g534 I3Zi

~C0Im===I ======I=a I ===== =~== I====== ====

' o;,$ 051 t " I " l*'i I.2.. I ZI O 5, . .. ,Q./ I.3,7,.S

05r 1WoiI 11 la 'qAS.I 1 91.0 1-o4 ? 0"

5 - -6

PJ1 5 I a q 9L 31. io-0
S". Wk I O "N - I of( 09cp I I

M17;/ W6,74 . i 1 22 R -:2W0 1- I7 Er 9

14 ___ ___ I __ __ _ I ______ __ _. _ _ ____ __I161 " !

-1-? ! . I .. I I __ _ _I

iS4 .=:.':'- -.-'! na~l-rne-i:3 .PPER LIMIT'= + 1001;
'=--(C- Y " '==' -d= """ " ianternal stlander! are-=

_ _ _ _ _ _ _ _ _ _ __10 9_ _ _ _ _ _

,_15- (."---.U = 2er,_- -5_; . L ,;ER LIMIT = 50%~t

^- interia). standardar.

# : . :- ! :i~r. n a-ia values with an asterisk

i - - 1.4,P, ;:" ::: ..... 10/8



VOLATILE ORGANICS INITIAL CALIBRATION DATA

LabNam'e:_____________ Contract:

Lab Code:______ Case No.: _____SAS No.: ______SOG No.:-____

Insatrumqent ID. aa~2g 4
. Carlibration Date(s):. 7/2/fl;

LAB FILE ID: RRF 10- 30 , eg....... RRF20=:41 I

RRF SO-( G iCl RRF 10_q , ' RRFZ-3 !54

COMIPOUND RRF10 RRFZ6 RRF S0 RRF10O RRF200 RRF RSD,
a .3'1 0,1 1C -2

Benzyl chloride _____I0-/- 0-27 0___ aI

bis (Z-chioroethoxy -O3. /
methane______ go. 03 0o.03 50. 0 0.09 06- &0ofYZ 33

ether________ 0. -.2 0.2-7 0.26 0.9 .3 :o
Bromaobenzene 1/,7 1 A/1/ 1 A. ____S_ iAC
Brorodichiororethane_____ 7 1. IV C' 1 41, '9 .2.3- i 2_ 13
8rom~oform- /________ I R~ 1 . 21 2

Bromomethane. .3 Ci 2 0- 3 ."

Carbon tetrachlore____ _____ 4Y_ ___I "~ 3. 1 1 :z~ 1I--L

Chlorobenzene : ~ra1.3 /'4r....L... /. ,-

Chloroethane............ '. .5 o. .s1Y1.i&~
Chloroform 2. q 3: e-,. :i..j~'
I-Chorohexaae_______ AL..J~ I...A..J~ I 2. 2L4
Z-Chloroethyl vinyvl ether_! C. .03 11 ___ -0~ 1 9, C
Chioroflethane 'S___

Chloromethyl miethyl etherI-11 o' .6I ,~I.~~
o...,m,& p..Chloroi-cluenet Y. ~ ... Z....
Dibr-ofochloromeihane . .. Z: .2..J3 13. II

Dibromomethane -3.a
I .Z-Dichlorobenzere___ I ___ .~1 . 261 , I2 '
1,3_Dlchlorobenzene * / : 22 I.L,.
14_ODichloi-obenzerne a 2a,

Di chiorod ifl1uor methane___, a, T41 0S~*

1,_Oichloroethar~ _____a 1.a * ___a ~ A? I~
_ _ __ihooty-ee ' _Z 71.7.a-

tr n a,- ih o o~t y-n l a, 1 -4, 4,:,Y -

,Dichooethe .... a------------_ - - - -

13 1 Dichloroehylene 7 ___ 9 . 1 . 1L L/

Ttras dchloroethy ne- .. a _____ a7-7 7- ____te 7 ,j

DIch ,I richore ____ ____ , 3.__ 3 If 3, 3.. C;

11,2_ichloroopene-- - 7- S-2 /
Tr3.ichloroprpylene___ . I~, j.
1 2 2_Tetlurchl-thane- J. 2-' . _24.Z. 2V 7': __

Tr1 12_TraciropeLIda 2 S.' 4a /7 %

vinyl r-chloroet n -. 7~~. 1 0 0.72 I.J.5

11090 a a1,1,Tricloretr~ne.....1.22..... a 6.2 :.z : _



file: 8020CAL
21 Oct 88

j ojQI VOLATILE ORGANICS INITIAL CALIBRATION DATA

LabName:______________ Contract: ________

Lab Code: Case No.: SAS No.: SOB No.:

Instrument ID.: _____ __ Calibration Date(s): C1/ l

LAB FILE ID: RRFIO= :7 RRFZO= -I
RRF S0= ( RRFIO0= 72 RRFZO0= -

COMPOUND RRFIO RRFZO RRF SO RRF10 RRFZ0O RRF RSD

Benzerne_________~25:~fj .l 3:__ '
I II I

Chi orobenzene_______ .~.:___ __ ___ ______ \. c.~

c I, _nichloroberizene__.... . o
rm 1,3_Dichlorobenzene___. -I I ' 3 , -0 1 1 -F'
P 1,4_Dichlorobenzene 5._ 3 - 1' .-, /.-

Ethyl Benzene q-5_____I * I.Z (o2. 2-- Ij"I.
Toluene- - -I q./ 1 l I
Xylenes I - ' -I I 1 - 1 .. _0 ' ?

1491



V TOL TILE CONTINUING CALIBRATION CHECK

LabName:ENGINEERING SCIENCE Contract:

Lab Code: - Case No.: SAS No.:

InstrLument ID:vocol Calibration Date(s) '/ZI/

LAB FILE ID:-i 2 NO Iit. Calib. Date(s):D/gE, /q8

COMPOUND RRF RRF50 %D

Benzyi chloride 4.56 6.10 -33.77
bis (2-choroetho:my)
methane _ __. 12NA
bis (2--choroi sopropyl
ether _.12 NA
Bromobenzene 3.08 3.10 -0.71
Br-omodicthl or-omethane _ 4.72 4.50) 4.74
Bromoform 3. 1:3 3.10 •0. 91
Bromomethane__. 43 0,. 62 -43. 78
Carbon tetr-achlori de 4.59 4.60 -0.24
Ch oroac:eta] dehyde_ 0.07 NA
Chloroben:-ene 1.34 1.10 17.85
Chloroethane_. 73 C0. 88 -20.32
Chloroform 6.20 3.90 37. 05
1-C, ocsex an0e . 82 0. 89 -8. 01

2-Chioropthyl vinyl, ether- . 12 NA
Ch] ct c.methan __.._ 1.84 2.21 -20.35
Chloromethyl methyl ether_ 0.02 NA
o._,, , .Chlor-otoluenes 3.34 3.40 -1.86

Di br och ! oromethane "4.42 4.40 0.44
Dibrcic~f mthne ______3.06 2.90 5. 17
1,2_Dichurobenz erie 2.44 2.10 13.77
1, ,Dichloroben::ene 1.53 1.80 -17.52
1,4,Diahlorobenzene 1.47 1.80 -22.65
Di dii :arod i f i uormethane_ . 54 NA
1. -Dichloroethane 2.41 2. 40 0.28
1 Dichloroethane 3.68 3.4C 7.60

_d~i,.-l or oeth-/l erie _)0.77 1 .30 -68.08
tr _ ,2_dich oroethyene 2. 45 2.40 -11.54
Dichloromethane 1.36 2.70 -99.11
1,2_DichIor-opropane 3. 07 2.80 8.65
1,3_Dichlor-opropylene 0.47 0.49 -3.38
1,1,2,2_Tetrachloroethane_ 4.08 3.50 14.17
1,1,1,2_Tetrachloroethane_ 4.83 4.60 4.76
Tetrachloroethylene _ 4.65 4.8') -3.16
1,1,1_Trichloroethane 2.62 2.50 4.48
1,1,2_Trichloroethane_. 4.42 4.70 -6.4.3
Tri chl oroethy 1en(-- -3.. 90 3. 80?. -3
Tr ichlorof 1 uormethane 0.66 (0. 64 2.38
Tr.i chloropropane ...... 3.08 3. 10 -0.71
Vinyl chloride 1.84 1.35 26.41

1492



VOLATILE CONTINUING CALIBRATION CHECK

LabName:ENGINEERING SCIENCE Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Instrument ID.: Calibration Date(s): C / 4/ j

LAB FILE ID: RRF 5061 .\ A =l

COIPOUND RRF RRF5: %D

Benz ene 4.42 5.20 17.65
Chloroben, ene 4.67 5.30 13.49
12_Dich Ioroben2en e 3.72 4.40 18.28
1 ,3Dichloroben-:ene 4.09 4.90 19.80
1 ,4_i ror ob en -7 _ en e 3.28 4. 00 21.95
Ethyl Bezene 3.o5 3.50 14.75
Tail uene 3.60 1. 10 13.89
Xyl enes I0. 1 15 12.00 18.23

1493.
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RESEARCH AND DEVELOPMENT
LABORATORYI E 5 600 BANCROFT WAY
BERKELEY CALIFORNIA 94710ENGINEERING-SCIENCE, INC. 415) 41.733

REVISED REPORT

Job No.: OR001

Work Order No.: 924

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received
by this laboratory on 8-29-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102156 DANGB3-MW31-SSI-0-1' AS-F 8-27-88 10-10-88
88102156 DANGB3-MW31-SS1-0-1' BA-I 8-27-88 10-20-88
88102156 DANGB3-MW31-SS1-0-1' CD-F 8-27-88 10-19-88
88102156 DANGB3-MW31-SS1-0-1' CR-F 8-27-88 10-19-88

88102156 DANGB3-MW31-SS1-0-1' HG-C 8-27-88 9-21-88
88102156 DANGB3-MW31-SSl-0-1' PB-F 8-27-88 10-13-88
88102156 DANGB3-MW31-SSl-0-1' 418.1 8-27-88 9-21-88 9-22-88
88102156 DANGB3-MW31-SS1-0-1' MOIS 8-27-88 9-07-88
88102156 DANGB3-MW31-SS-0-1' 8010 8-27-88 9-06-88 9-07-88

88102156 DANGB3-MW31-SS1-0-1' 8020 8-27-88 9-06-88 9-07-88
88102156 DANGB3-MW31-SS1-0-1' 8080 8-27-88 9-07-88 10-05-88

88102156 DANGB3-MW31-SSI-0-1' 8270 8-27-88 9-06-88 10-14-88

88102157 DANGB3-MW31-SS2-9-10' AS-F 8-27-88 10-10-88
88102157 DANGB3-MW31-SS2-9-10' BA-I 8-27-88 10-20-88
88102157 PANGB3-MW31-SS2-9-10' CD-F 8-27-88 10-19-88
88102157 DANGB3-MW31-SS2-9-10' CR-F 8-27-88 10-19-88

88102157 DANGB3-MW31-SS2-9-10' HG-C 8-27-88 9-21-.88

88102157 DANGB3-MW31-SS2-9-10' PB-F 8-27--88 10-13-88
88102157 DANGB3-MW31-SS2-9-10' 418.1 8-27-88 9-21-88 9-22-88
88102157 DANGB3-MW31-SS2-9-10' MOIS 8-27-88 9-07-88
88102157 DANGB3-MW31-SS2-9-!0' 8010 8-27-88 9-06-88 9-07-88

68102157 DANGB3-MW31-SS2-9-10' 8020 8-27-88 9-06-88 9-07-88

88102157 DANGB3-MW31-SS2-9-10" 8080 8-27-88 9-07-88 10-05-88

88102157 DANGB3-14W31-S2-9-10' 8270 8-27-88 9-06-88 10-14-88

* If applicable

89-DULUO0772 1 1497 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION



Job No.: OR001

Work Order No.: 924

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102158 DANGB3-MW28-SS1-0-1' AS-F 8-27-88 10-10-88
38102158 DANGB3-MW28-SS1-0-1' BA-I 8-27-88 10-20-88
88102158 DANGB3-MW28-SSl-0-1' CD-F 8-27-88 10-19-88
88102158 DANGB3-MW28-SS1-0-1' CR-F 8-27-88 10-19-88
88102158 DANGB3-MW28-SS1-0-1' HG-C 8-27-88 9-21-88
88102158 DANGB3-MW28-SS1-0-1' PB-F 8-27-88 10-13-88
88102158 DANGB3-MW28-SS1-0-1' 418.1 8-27-88 9-21-88 9-22-88
88102158 DANGB3-MW28-SS1-0-1' MOIS 8-27-88 9-07-88
88102158 DANGB3-MW28-SSl-0-1' 8010 8-27-88 9-06-88 9-07-88
88102158 DANGB3-MW28-SSI-0-1' 8020 8-27-88 9-06-88 9-07-88
88102158 DANGB3-MW28-SS1-0-1' 8080 8-27-88 9-07-88 10-05-88
88102158 DANGB3-MW28-SS1-0-1' 8270 8-27-88 9-06-88 10-14-88
88102159 DANGB3-MW28-SS2-2-3' AS-F 8-27-88 10-10-88
88102159 DANGB3-MW28-SS2-2-3' BA-I 8-27-88 10-20-88
88102159 DANGB3-MW28-SS2-2-3' CD-F 8-27-88 10-19-88
88102159 DANGB3-MW28-SS2-2-3' CR-F 8-27-88 10-19-88
88102159 DANGB3-MW28-SS2-2-3' HG-C 8-27-88 9-21-88
88102159 DANGB3-MW28-SS2-2-3' PB-F 8-27-88 10-13-88
88102159 DANGB3-MW28-SS2-2-3' 418.1 8-27-88 9-21-88 9-22-88
88102159 DANGB3-MW28-SS2-2-3' MOIS 8-27-88 9-07-88
88102159 DANGB3-MW28-SS2-2-3' 8010 8-27-88 9-06-88 9-07-88
88102159 DANGB3-MW28-SS2-2-3' 8020 8-27-88 9-06-88 9-07-88
88102159 DANGB3-MW28-SS2-2-3' 8080 8-27-88 9-07-88 10-05-88
88102159 DANGB3-MW28-SS2-2-3' 8270 8-27-88 9-06-88 10-17-88

* If applicable

89-DULU0772 2 CL-FRM01

1498



II

Job No.: OR001

Work Order No.: 924

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102160 DANGB3-MW28-SS3-14-15' AS-F 8-27-88 10-10-88
88102160 DANGB3-MW28-SS3-14-15' BA-I 8-27-88 10-20-88
88102160 DANGB3-MW28-SS3-14-15' CD-F 8-27-88 10-19-88
88102160 DANGB3-MW28-SS3-14-15' CR-F 8-27-88 10-19-88
88102160 DANGB3-MW28-SS3-14-15' HG-C 8-27-88 9-21-88
88102160 DANGB3-MW28-SS3-14-15' PB-F 8-27-88 10-13-88
88102160 DANGB3-MW28-SS3-14-15' 418.1 8-27-88 9-21-88 9-22-88
88102160 DANGB3-MW28-SS3-14-15' MOIS 8-27-88 9-07-88
88102160 DANGB3-MW28-SS3-14-15' 8010 8-27-88 9-06-88 9-07-88
88102160 DANGB3-MW28-SS3-14-15' 8020 8-27-88 9-06-88 9-07-88
88102160 DANGB3-MW28-SS3-14-15' 8080 8-27-88 9-07-88 10-05-88
88102160 DANGB3-MW28-SS3-14-15' 8270 8-27-88 9-06-88 10-17-88
88102161 DANGB3-MW33-SSI-0-1' AS-F 8-27-88 10-10-88
88102161 DANGB3-MW33-SSI-0-1' BA-I 8-27-88 10-20-88
88102161 DANGB3-1W33-SS1-0-1' CD-F 8-27-88 10-19-88
88102161 DANGB3-MW33-SSl-0-1' CR-F 8-27-88 10-19-88
88102161 DANGB3-MW33-SS1-0-1' HG-C 8-27-88 9-'21-88
88102161 DANGB3-MW33-SSI-0-1' PB-F 8-27-88 10-13-88
88102161 DANGB3-MW33-SSl-0-1' 418.1 8-27-88 9-21-88 9-22-88
88102161 DANGB3-MW33-SS1-0-1' MOIS 8-27-88 9-07-88
88102161 DANGB3-MW33-SSI-0-1' 8010 8-27-88 9-07-88 9-07-88
88102161 DANGB3-MW33-SS1-0-1' 8020 8-27-88 9-07-88 9-07-88
88102161 DANGB3-MW33-SS1-0-1' 8080 8-27-88 9-07-88 10-05-88
88102161 DANGB3-MW33-SS1-0-1' 8270 8-27-88 9-06-88 10-17-88

i * If applicable

89-DULU0772 3 1499 CL-FPM01



Job No.: OR001

Work Order No.: 924

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

38102162 DANGB3-MW33-SS2-11-12' AS-F 8-27-88 10-10-88
88102162 DANGB3-MW33-SS2-11-12' BA-I 8-27-88 10-20-88
88102162 DANGB3-MW33-SS2-11-12' CD-F 8-27-88 10-19-88
88102162 DANGB3-MW33-SS2-11-12' CR-F 8-27-88 10-19-88
88102162 DANGB3-MW33-SS2-11-12' HG-C 8-27-88 9-21-88
88102162 DANGB3-MW33-SS2-11-12' PB-F 8-27-88 10-13-88
88102162 DANGB3-MW33-SS2-11-12' 418.1 8-27-88 9-21-88 9-22-88
88102162 DANGB3-MW33-SS2-11-12' MOIS 8-27-88 9-07-88
88102162 DANGB3-MW33-SS2-11-12' 8010 8-27-88 9-07-88 9-08-88
88102162 DANGB3-MW33-SS2-11-12' 8020 8-27-88 9-07-88 9-08-88
88102162 DANGB3-MW33-SS2-11-12' 8080 8-27-88 10-29-88 11-30-88
88102162 DANGB3-MW33-SS2-11-12' 8270 8-27-88 10-29-88 11-30-88
8810216 DANGB3-MW33-SS3-20-21' AS-F 8-27-88 10-10-88
8810216 DANGB3-MW33-SS3-20-21' BA-I 8-27-88 10-20-88
8810216 DANGB3-MW33-SS3-20-21' CD-F 8-27-88 10-19-88
8810216 DANGB3-MW33-SS3-20-21' CR-F 8-27-88 10-19-88
8810216 DANGB3-1433-SS3-20-21' HG-C 8-27-88 9-21-88
8810216 DANGB3-MW33-SS3-20-21' PB-F 8-27-88 10-13-88
8810216 DANGB3-MW33-SS3-20-21' 418.1 8-27-88 9-21-88 9-22-88
8810216 DANGB3-MW33-SS3-20-21' MOIS 8-27-88 9-07-88
8810216 DANGB3-MW33-SS3-20-21' 8010 8-27-88 9-07-88 9-08-88
8810216 DANGB3-MW33-SS3-20-21' 8020 8-27-88 9-07-88 9-08-88
8810216 DANGB3-MW33-SS3-20-21' 8080 8-27-88 10-29-88 11-02-88
8810216 DANGB3-MW33-SS3-20-211 8270 8-27-88 10-29-88 11-02-88

* If applicable

89-DULU0772 4 1500 CL-FRM01



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88102156-88102163

WORK ORDER NO.: 924

These soil samples were received at the ES Berkeley
Laboratory on 8-29-88. They were received cold and
intact.

Samples 88102159-88102161 were first analyzed, by
method 8270, one day out of holding time. Results of
the first analysis of samples 88102162 and 88102163
showed low surrogate spike recoveries. The samples
were re-extracted and analyzed out of holding time.
Good surrogate recoveries were obtained from analysis
of the second extracts. The only target compound found
was a small amount of bis(2-ethylhexyl)phthalate in
sample 88102162. The results from the second
extraction are reported.

89-DULU0773 1 150 1 CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

S~dPLE NO(S).: 88082159-88082163
WORK ORDER NO.: 924

Samples 88082159 and 88082161 were first analyzed one
day out of holding time. Results of the first analysis
of samples 88082162 and 88082163 showed low surrogate
spike recoveries. The samples were re-extracted and
analyzed out of holding time. Good surrogate
recoveries were obtained from analysis of the second
extract. The only target compound found was a small
amount of bis(2-ethylhexyl)phthalate in sample
88082162. The results from the second extraction are
reported.

89-DULUO797 1 1502 cN-FRo2



I
ENGINEERING-SCIENCE INC. PAGE 1

104/21/89
ANALYSIS REPORT

I)RK ORDER NUMBER: 924

JOB NUMBER ZBO000000440 APPROVED BY

I'fRK ORDER DATE : 10/13/88 Lab Supervisor

REPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB ( 134)

-ID0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

% K RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

I OF REPORT COPIES:

CfONTRACT / PO # : OROO0

)NTACT : BILL HAYDEN
(615)-481-3920

\SK: 2, UNITS: MG/KG

DANGB3-MW31- DANGB3-MW31- DANGB3-MW28- DANGB3-MW28- DANGB3-MW28- DANGB3-MW33-

SSI-0-1' SS2-9-10' SSI-0-1' SS2-2-3' SS3-14-15' SSI-0-1'

:ST COMPOUND 88102156 88102157 88102158 88102159 88102160 88102161
--------.------- ............... ............... ............... ............... ............... ........................ "......

ACID DIG SOIL NA NA NA NA NA NA

ISENIC <5.ONE <5.ONE <5.ONE <5.ONE <5.ONE <5.ONE

-ARIUM 69.5 47.7 121 66.6 45.8 102

CADMIUM 7.5N 8.9N 11.ON 7.3N 8.7N 8.7N

iROMIUM 38.3 29.8 40.1 31.9 28.6 39.7

'RCURY <0.1 <0.1 0.28 <0.1 <0.1 <0.1

LEAD 6.4N 4.5N 9.5N 6.2N 3.8N 12.9

1503



ENGINEERING-SCIENCE INC. PAGE 2

04/21/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 924

SK: 2, UNITS: MG/KG

DANGB3-MW33- DANG83-MW33-

SS2-11-12' SS3-20-21'

ST COMPOUND 88102162 88102163
--------- ---------. --.-. -. . . ............... ...............

ID DIG SOIL NA NA

SENIC <5.ONE <5.ONE

RIUM 44.5 30.4

,DMIUM 8.8P 8.1N

iROMIUM 27.7 27.3

,RCURY <0.1 <0.1

,AD 4.3N 3.9N

1504



I
ENGINEERING-SCIENCE INC. PAGE 3

04/21/89

ANALYSIS REPORT

- ORK ORDER NUMBER: 924

JOB NUMBER : ZB000000440 APPROVED BY

ORK ORDER DATE : 10/13/88 Lab Supervisor

REPORT DATA: CLIENT DATA:

.9S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

uAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

OF REPORT COPIES: 1

-ONTRACT / PO # : ORO01
ONTACT : BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/Kg

DANGB3-MW31- DANGB3-MW31- DANGB3-MW28- DANGB3-MW28- DANGB3-MW28- DANGB3-MW33-

SS1-01' SS2-9-101 SSI-O-1I SS2-2-3' SS3-14-15, SSIO-1'

EST COMPOUND 88102156 88102157 88102158 88102159 88102160 88102161

118.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100

MOISTURE 19.0 10.2 34.6 12.8 8.0 25.6



ENGINEERING-SCIENCE INC. PAGE 4

04/21/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 924

SK: 3, UNITS: mg/Kg

DANGB3-!,W33- DANG83-MW33-

SS2-11-121 SS3-20-211

ST COMPOUND 88102162 88102163

8.1 PETROLEUM HYDROCARBONS <100 <100

MOISTURE 8.8 9.9



ENGINEERING-SCIENCE INC. PAGE 5

04/21/89

ANALYSIS REPORT

ORK ORDER NUMBER: 924

JOB NUMBER : ZBOOOOO0440 APPROVED BY_____________________

,_)RK ORDER DATE : 10/13/88 Lab Supervisor

REPORT DATA: CLIENT DATA:

rS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10OS. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

'-,AK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

OF REPORT COPIES: 1

"ONTRACT / PO C RONl

ONTACT :BILL HAYDEN

(615)- 481-3920

ASK: 4, UNITS: UG/KG, GROUP 8080

DANGB3-MW31- DANGB3-MW31- DANGB3-MW28- DANGB3-MW28- DANGB3-MW28- DANGB3-MW33-

SS1-O-1' SS2-9-101 551-0-1' SS2-2-31 SS3-14-15' SSI-0-11

EST COMPOUND 88102156 88102157 88102158 88102159 88102160 88102161

ALDRIN ND ND ND ND ND ND

LPHA-BHC ND ND ND ND ND ND

BETA-BHC NO ND NO ND ND ND

DELTA-BHC ND ND ND ND NO ND

AMMA-BHC ND ND ND NO NO ND

HLORDANE ND ND NO ND ND ND

4,4'--DDD NO NO ND ND ND ND

- 41-DDE ND ND ND ND NO ND

141-DDT ND ND NO ND NO ND

DIELDRIN ND ND NO 'D ND ND

-FNDOSULFAN I ND ND NO NO ND ND

NDOSULFAN 11 ND ND NO ND ND ND

'tNOOSULFAN SULFATE NO NO ND ND ND ND

ENDRIN ND ND ND ND ND ND

-NDRIN ALDEHYDE NA NA NA MA NA NA

~EPTACHLOR NO NO NO NO ND ND

HEPTACHLOR EPOX IDE ND ND NO NO NO ND

'EPONE NA NA NA NA NA NA

ETHOXYCHLOR ND ND ND NO ND ND

TOXAPHENE ND ND ND NO NO NO

.PCB-1016 ND ND ND ND ND NO

CB-1221 NO ND ND NO ND ND

,-CB-1232 RD ND ND N D LID

PCB-1242 ND ND ND ND NO NO

CB-1248 NO ND ND ND ND NO

CB-1254 NO ND ND ND ND ND

PCB-1260 ND ND NO NO ND ND



ENGINEERING-SCIENCE INC. PAGE 6

04/21/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 924

SK: 4, UNITS: UG/KG, GROUP 8080

DANGB3-MW33- DANGB3-MW3S-

SS2-11-12' SS3-2O-211

ST COMPOUND 88102162 88102163

DRIN ND ND

PIIA-BHC ND ND

TA-B~iC ND ND

'LTA-BHC ND ND

1MNA-BHC ND ND

iLORDANE ND NO

41-DDD ND ND

41-DDE ND ND

41-DDT ND ND

ELDRIN ND ND

DOSUL FAN I NO ND

!DOSULFAN 11 ND ND

oDOSULFAN SULFATE ND ND

DRIN ND ND

.DRIN ALDEHYDE NA NA
PTACLORND ND

'PTACHLOR EPOXIDE ND ND

'PONE NA NA

"THOXYCHLOR ND ND

)XAPHENE ND ND

:8-1016 NO ND
'6-122 ND NO

,B-1232 ND ND

B8-1242 ND ND

:8-1248 ND ND

'B-1254 ND ND

,5-1260 ND ND

10 8



ENGINEERING-SCIENCE INC. PAGE 7

04/21/89

ANALYSIS REPORT

-ORK ORDER NUMBER: 924 VD"
JOB NUMBER :ZB0000U00440 APPROVD3Y__

-ORK ORDER DATE 10/13/83 Lab Supervisor

REPORT DATA: CLIENT DATA:

-FS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. SMJ 710 S. ILLINOIS AVE. STE. S103

-uKRIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

OF REPORT COPIES: 1

--"ONTRACT / P0 # :OROOI

ONTACT BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/Kg, GROUP 8010

DANGB3-MW31- DANGB3-MW31- DANGB3-MW28- DANGB3-MW28- DANGB3-MW28- DAIJGB3-MW33-

EST COMPOUND 88102156 88102157 88102158 88102159 88102160 88102161

DENZYL CHLORIDE ND ND ND ND ND ND

IS (2-CHLOROETHOXY)METHANE ND ND ND ND ND NO

isIS (2-CHLOROISOPROPYL)ETHER ND ND ND ND NO ND

BROMOBENZENE ND ND ND ND ND ND

ROMOOICHLOROMETHANE ND ND ND ND ND ND

ROMOFORM ND ND ND ND ND ND

BROMOETHANE NO ND ND ND ND ND

ARBON TETRACHLORIDE ND NO ND NO ND ND

HIORACETALDEHYDE ND ND ND ND ND ND

CHLORAL ND ND ND ND ND ND

rILOROBENZENE NI) ND ND ND ND NO

HLOROETHANE ND RD ND ND ND ND

LHLOROFORM NO 0.43B ND ND 0.24B ND

1-CHLOROHEXANE NO ND ND ND ND ND

*CHLOROETHYL VINYL ETHER ND ND NO NO ND ND

HLOROMETHANE NO ND NO NO NO RD

CHLOROMETHYL METHYL ETHER NO ND ND ND ND ND

LEENO ND ND ND ND ND

IBOOHOOEHN ND NO ND ND ND ND

DIBROMOlIETHANE ND ND ND ND ND ND

~1,2-DICHLOROBENZENE ND ND ND ND ND ND

~ 3-DI CHLOROBENZENE ND ND ND NO ND ND

CHLOOIFLU.ROETNE ND ND ND ND NDN

DICHLOROFUOOAEAE ND NO ND ND ND ND

,21-DICHLOPOETHANE ND ND ND ND ND ND

2,-DICHLOROETHANE ND ND ND ND ND ND

1,RS1,2DICHLOROETHYLENE ND ND ND ND NO ND

ICHLOROMETHANE 5.9B 2.3B 3.1B 2.28 1.7B 3.9B

1,2-DICFILOROPROPANE ND ND ND ND ND ND

1509



ENGINEERING-SCIENCE INC. PAGE 8

04/21/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 924

DANGB3-MW31- DANGB3-MW31- DANG03-W28- DANGB3-MW28- DANGB3-MW28- DANGB3-MW33-

SSI"0-1' SS2-9-101 SS1-0-1' SS2'2-3' SS3-14-151 SS1"0"1'

ST COMPOUND 88102156 88102,i7 88102158 88102159 88102160 88102161
............ - -- --- --............... . ..... ......... . . .............. .. . . . . . ............... ............... . ..............

3-DICHLOROPROPYLENE ND ND ND ND ND ND

1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND

1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

.TRACHLOROETHYLENE RD ND ND ND ND ND

1,1-TRICHLOROETHANE ND ND ND ND ND ND

1,2-TRICHLOROETHANE ND ND ND ND ND ND

ZICHLOROETHYLENE ND ND ND ND ND ND

UICHLOROFLUOROMETHANE 0.66 ND ND ND ND ND

ICHLOROPROPANE ND ND ND ND ND ND

;NYL CHLORIDE ND ): ND ND ND ND

'11



ENGINEERING-SCIENCE INC. PAGE 9I 04/21/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 924

TASK: 4, UNIfS: ug/Kq, GROUP 8010

DANGB3-MW33- DANGB3-MW33-

SS2-11-121 SS3-20-211

JST COMIPOUND 88102162 88102163

.NZYL CHLORIDE ND ND

BIS (2-CHLOROETHOXY)METHANE ND ND

jS (2-CHLOROISOPROPYL)ETHER ND ND

OMOBENZENE ND ND

BROMOOICHLORONETHANE ND ND
'IOMOFORM ND ND

,OMOETHARE ND ND
LARBOR TETRACHLORIDE ND ND

CHLORACETALDEHYDE ND N4D

ILORAL ND ND
-A-LOROBENZENE ND ND

CHLOROETHANE ND ND

ILOROFORM ND ND
CHLOROHEXANE ND ND

2-CHIOROETHYL VINYL ETHER ND ND
rHLOROMiETHANE ND ND

IL0ROCIETHYL METHYL ETHER ND ND
-%.iLOROTOLUENE ND ND
DZBROMOCHLOROMETHANE ND ND

:BROMOMETHANE ND ND
,2-DICHLOROBENZENE ND ND

1,3-DICHLOROBENZENE ND ND
'4-DICHLOROBENZENE ND ND

ICHLOROOIFLUOROMETHANE ND ND
1,I-DICHLOROETHANE ND ND
1,2-DICHLOROETHANE ND ND

$,11 DICHLOROETHYLENE ND ND
RAANS-1,2-DICHLOROETHYLENE ND ND

DICIHLOROMETHANE 2.613 4.18

,2-DICHLOROPROPANE ND ND

~ 3DICHLOROPROPYLENE ND ND

1, 1,2,2-TETRACHLOROETHANE ND ND

1,1,2-TET.ACHLOROETHARE ND ND
ETRACHLOROETHYLENE ND ND

'1,1,1-TRICHLOROETHANE ND ND

1,1,2-TRICHLOROETHANE ND ND

RICHLOROCTHYLENE ND ND

TRICHIOROPROPANE ND ND

INYL CHLORIDE ND ND



ENGINEERING-SCIENCE INC. PAGE 10

04/21/89

ANALYSIS REPORT

)RK ORDER NUMBER: 9.,4

B NUMBER : ZBO000000440 APOROVED BY

oRK ORDER DATE : 10/13/88 Lab Supervisor

*PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

JNTRACT / PO # : ORO01
)ITACT BILL HAYDEN

(615)-481-3920

,SK: 4, UNITS: ug/Kg, GROUP 8020

DANGB3-MW31- DANGB3-MW31- DANGB3-MW28- DANGB3-MW28- DANGB3-H128- DANGB3-MW33-

SSI-0-1' SS2-9-10' SSI-0-I' SS2-2-3' SS3-14-15' SS1-0-I'

'ST COMPOUND 88102156 88102157 88102158 88102159 88102160 88102161

NZENE ND ND ND ND ND ND

fLOROBENZENE ND ND ND ND ND ND

2-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND

.4-DICHLOROBENZENE ND ND ND ND ND ND

'HYL BENZENE ND ND ND ND ND ND

)LUENE 9.8 60 5.5 60 23 150

'LENES ND ND ND ND ND ND

1512



ENGINEERING-SCIENCE INC. PAGE 111 04/21/89

ANALIS REPORT FOR WORK ORDER NUMBER 924

TASK: 4, UNITS: ug/Kg, GROUP 8020

DANG83-MW33- DANGB3-MW33-

SS2-11-121 SS3-20-2i'

TEST COMPOUND 88102162 88102163

--ENZENE RD ND

CHLOROSENZENE ND ND

,2-DICHLOROBENZENE ND ND

,3-DICHLOROBENZENE ND ND

1,4-DICHLOROBENZENE ND ND
-cTHYL BENZENE ND ND

OLUENE 28 9.4

MYENES ND ND

1 1513



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Vte Received: August 29, 1988 Work Order: 924
ate Reported: December 8, 1988 Job Number: OR001

):ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

aib Number: 88082156 88082157
amrple No. : DANGB3-MW31- DANGB3-MW31-

SSi- 0-11 SS2- 9-10'
Eite Sampled: 8-27-88 8-27-88
ime Sampled: 08:25 08:41
aite Extracted: 9-06-88 9-06-88
ate Analyzed: 10-14-88 10-14-88
arcent Moisture: 19 113

Dmpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

,-Dichlorobenzene 330 ND ND-------------------------
,3-Dichlorobenzene 330 ND ND
,4-Dchloroenane 330 ND ND
is(2chloroethylnete 330 ND ND
,s2-ichloroethleer 330 ND ND
-icooehyaene 330 ND ND
-i 2cooisoreth erain 330 ND ND
-itr2hosoin-propylminer 330 ND ND
-xachroutadienelmi 330 ND ND
;xachlTrio obenene 330 ND ND
itrobenzene bezen 330 ND ND
ioproene 330 ND ND
sophhalne 330 ND ND
is(2-hlorethx~ehn 330 ND ND
-Chlorhoaphthleneth 330 ND ND
-xchlorocycthlpenten 330 ND ND
~eaphooylenaie 330 ND ND
senaphthyene 330 ND ND
iethphhat 330 ND ND
im6-Dinipthatlate 330 ND ND
,uorenetooun 330 ND ND
,4-Dinite oun 330 ND ND
,4-tinitrotaluee 330 ND ND
-itrosophenlamin 330 ND ND

;xachlorobenzene 330 ND ND

1514



APriority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil

(continued)

Tate Received: August 29, 1988 Work Order: 924
Date Reported: December 8, 1988 Job Number: ORO0l

TIOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3.Cdress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082156 88082157
Sample No.: DANGB3-MW31- DANGB3-MW31-

SS1- 0-1' SS2- 9-10'
ate Sampled: 8-27-88 6-27-88
'ime Sampled: 08:25 08:41
Date Extracted: 9-06-88 9-06-88
ate Analyzed: 10-14-88 10-14-88
ercent Moisture: 19 10

~ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

henanthrene - - - - - - - --330 - - - - - --ND -- - - - - -- -ND- - - - - -

rnthracene 330 ND ND
Dibutyl phthalate 330 ND ND
luoranthene 330 ND ND
-Chlorophenyl phenyl ether 330 ND ND

Pyrene 330 ND ND
;-utyl Benzyl phthalate 330 ND ND
.-is( 2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
11A-Bromophenyl phenyl ether 330 ND ND
j.enzo(a)anthracene 330 ND ND
ji-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
ienzo(k)fluoranthene 330 ND ND
1.enzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
2zo(a)pyrene 33 DND
ndeno(1,2,3-cd)pyrene 330 ND ND

Aibenzo(a,h)anthracene 330 ND ND
,Benzo(ghi)perylene 330 ND ND
senzy2. Alcohol 66 DND

660 ND



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ite Received: August 29, 1988 Work Order: 924
ite Reported: December 8, 1988 Job Number: ORO0l

o: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Mdess: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082156 88082157
ample No.: DANGB3-MW31- DANGB3-MW31-

.SS1- 0-1' SS2- 9-10'
itte Sampled: 8-27-88 8-27-88
ime Sampled: 08:25 08:41
ite Extracted: 9-06-88 9-06-88
aite Analyzed: 10-14-88 10-14-88
;rcent Moisture: 19 10

ampound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

:etophenone -*ND ND
ailine -*ND ND
-Aminobiphenyl -*ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene -- )k ND ND
:benzofuran 330 ND ND
-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz(a)anthracene -*ND ND
-,a-Dimethylphenethylamine -*ND ND
iphenylamine -iND ND
,2-Diphenylhydrazine -*ND ND
:hyl methanesulfonate -*ND ND
-Methylcholanthrene -*ND ND
athyl methanesulfonate -*ND ND
-Methylnaphthalene 330 ND ND
-Naphthylamine -*ND ND
-Naphthylamine -- *ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 Nb ND
-Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine -*ND ND
-Nitrosopiperidine -*ND ND
antachlorobenzene -*ND ND
antachloronitrobenzene -*ND ND
ienacetin -*ND ND
-Picoline -*ND ND
:onamide -*ND ND
,2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.



IPriority Pollutant Analysis page 4 of 5
J Pesticides and PCBs - SW 8270

Matrix: Soil

oate Received: August 291, 1988 Work Order: 924
-Date Reported: December 8, 1988 Job Number: 02001

'OR: ES:Oak Ridge/Duluth ANGB A-TTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082156 88082157
-'rample No.: DANGB3-MW31- DANGB3-MW31-

ss1l- 0-1' SS2- 9-10'
-oate Sampled: 8-27-88 8-27-88
Time Sampled: 08:25 08:41
)ate Extracted: 9-06-88 9-06-88

_)a te Analyzed: 10-14-88 10-14-88
Percent Moisture: 19 10

''ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

'lpha-BHC -*ND ND
Gamma-BHC -*ND ND
,;eta-BHC 660 ND ND
Ieptachlor 330 ND ND
Delta-BHC 500 ND ND
,'ldrin 330 N'D ND
ieptachlor epoxide 330 ND ND
Endosulfan I -*ND ND
Dieldrin 500 ND ND
.,4'-DDE 1000 ND ND
2ndrin -*ND ND
Endosulfan II -*ND ND
,4'-DDD 500 N4D ND
,:4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
-'ndrin aldehyde -*ND ND
:ndrin Ketone -*ND ND
Chlordane 2000 ND ND
Methoxychior -*ND ND

I 'oxaphene 2000 ND ND
zioclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
.,roclor-iz3z 2000 ND ND
I kroclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
-Aroclor-12541 2000 ND ND
krocior-1260 2000 ND ND

~'EPA has not yet determined detection limits for these compounds.

15.17



erirOrty P'ollutan~t Anal~ysis pag~e 5 oi' 5
Acid Extractables -- SW 8270

Matrix: Soil

ate Received: August 29, 1988 Work Order: 924
ite Reported: December 8, 1988 Job Number: OROOI

): ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ldress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082156 88082157
Imple No.: DANGB3-MW31- DANGB3-MW31-

SS1- 0-1' SS2- 9-10'
Ate Sampled: 8-27-88 8-27-88
ime Sampled: 08:25 08:41
ate Extracted: 9-06-88 9-06-88
-tte Analyzed: 10-14-88 10-14-88
arcent Moisture: 19 10

~.mpundDetection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-C- -- -- ---or- ---phen- -- -- -- -- --330- -- ---ND- ---ND- -
-Nitorophenol 330 ND ND

.eno 1 330 ND ND
,4-Dimethylphenol 330 ND ND
,4-Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -*ND ND
-Methyl-4,6-Dinitrophenol 1600 ND ND
?ntachlorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
anzoic Acid 1600 ND ND
-Methyiphenol 330 ND ND
- & 4-Methyiphenol 330 ND ND
,3,4, 6-Tetrachiorophenol -*ND ND
.4,5-Trichiorophenol 330 ND ND

e -------------
Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.

j*TE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

W.i



ENGINEERING SCIENCE page 1 of 5

I Priority Pollutant Analysis
J Base Neutrals - SW 8270

Matrix: Soil

Date Received: August 29, 1988 Work Order: 924
Date Reported: December 8, 1988 Job Number: ORO0l

FO:ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

-Lab Number: 88082158 88082159
Sample No.: DANGB3-MW28- DANGB3-MW28-

551- 0-11 SS2- 2-3'
-Date Sampled: 8-27-88 8-27-88
Time Sampled: 11:30 11:50
Date Extracted: 9-06-88 9-06-88
Date Analyzed: 10-14-88 10-17-88
Percent Moisture: 35 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

1-- -- -- -- -- -- -- -- --- -- -- -- -- ---330----ND- -- -- ---ND-
1,4-Dichlorobenzene 330 ND ND
HexaDchloroeane 330 ND ND
His(2chloroethylnete 330 ND ND
1,s2-chloroenzyee 330 ND ND
N-ir oomethlne 330 ND ND
N-Bi(2chooiorethy i er 330 ND ND
-it-croinpropylminer 330 ND ND
Hexachrobutadieneylmi 330 ND ND
1,2,4-Trorobenene 330 ND ND
Ni,4trobenzenezen 330 ND ND
Nitoroezne 330 ND ND
Naophohalne 330 ND ND
Napht-hloethnemhn 330 ND ND
Bi2-Chloropthlene tan 330 ND ND
Hexchlorocycthlpenten 330 ND ND
Aeaphoylenaie 330 ND ND
Acenaphthyene 330 ND NDI Diethylhthalat 330 ND ND
2Diitropthalene 330 ND ND
2luorenetooun 330 ND ND1 2,4-Dnitooun 330 ND ND
2Dihyl ptalate 330 ND ND
NDitrylphealam 330 ND ND

IHexachlorobenzene 330 ND ND



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

)ate Received: August 29, 1988 Work Order: 924
) ate Reported: December 8, 1988 Job Number: CR001

--'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

:,ab Number: 88082158 88082159
3ample No.: DANGB3-MW28- DANGB3-MW28-

SS1- 0-1' SS2- 2-3'
Date Sampled: 8-27-88 8-27-88
'ime Sampled: 11:30 11:50
)ate Extracted: 9-06-88 9-06-88
Date Analyzed: 10-14-88 10-17-88
?ercent Moisture: 35 13

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

?henanthrene 330 ND ND-- -- -- -- - -- -- -- -- - -- -- -- -- -
?hnhactene 330 ND ND

Dibutyl phthalate 330 ND ND
'luoranthene 330 ND ND
4--Chlorophenyl phenyl ether 330 ND ND
Y!,yrene 330 ND ND
3utyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
:hrysene 330 ND ND
i-Bromophenyl phenyl ether 33) ND ND
3enzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
3enzo(b)fluoranthene 330 ND ND
3enzo(k)fluoranthene 330 ND ND
3enzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
3enzo(a)pyrene 330 ND ND
.Lndeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
3enzo(ghi)peryl'mne 330 ND ND
Benzyl Alcohol 660 ND ND

15 20



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

IDate Received: August 29, 1988 Work Order: 924
Date Reported: December 8, 1988 Job Number: ORO0l

IFor: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082158 88082159
Sample No.: DANGB3-MW28- DANGB3-MW28-

SS1- 0-1' SS2- 2-3'
Date Sampled: 8-27-88 8-27-88
~Time Sampled: 11:30 11:50
Date Extracted: 9-06-88 9-06-88

Date Analyzed: 10-14-88 10-17-88
Percent Moisture: 35 13

Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -*ND ND
Aniline -*ND ND
4-Aminobiphenyl -*ND ND
4-Chioroaniline 660 ND ND
I-Chloronaphthalene -*ND ND
Dibenzofuran 330 ND ND
p-Di methylaminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethy.amine -*ND ND
Diphenylamine -*ND ND
1,2-Diphenylhydrazine -*ND ND

-Ethyl methanesulfonate -*ND ND
3-Methylcholanthrene -*ND ND

7Methyl methanesulfonate -*ND ND
2-Methylnaphthalene 330 ND ND
1-Naphthylamine -*ND ND

-~2-Naphthylamine -*ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -*ND ND
N-Nitrosopiperidine -*Nr) ND
Pentachlorobenzene -*ND ND

SPentachloronitrobenzene -*ND ND
jPhenacetin -*ND ND
2-Pi coline -*ND ND
Dronamide -*ND NDI ,2,4,5-Tetrachlorobenzene -- k ND ND

I* EPA has not yet determined detection limits for these compounds.



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

late Received: August 29, 1988 Work Order: 924
sate Reported: December 8, 1988 Job Number: ORO0l

?O: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Haydpn
iddress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

lab Number: 88082158 88082159
5ample No.: DANGB3-MW28- DANGB3-MW28-

SS1- 0-1' SS2- 2-3'
jate Sampled: 8-27-88 8-27-88
rime Sampled: 11:30 11:50
Date Extracted: 9-06-88 9-06-88
l)ate Analyzed: 10-14-88 10-17-88
?ercent Moisture: 35 13

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -*ND ND
3amma-BHC -*ND ND
3eta-BHC 660 ND ND
A-eptachlor 330 ND ND
.elta-BHC 500 ND ND
Aldrin 330 ND ND
Aeptachlor epoxide 330 ND ND
Endosulfan I -*ND ND
Dieldrin 500 ND ND
1,4'-DDE 1000 ND ND
Endrin -*ND ND
Endosulfan 11-- ND ND
'S,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -*ND ND
Endrin Ketone -*ND ND
Thiordane 2000 ND ND
iethoxychior -*ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-17221 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
4roclor-1248 2000 ND ND
Aroclor-1251 2000 ND ND
irocior-1260 2000 ND ND

AEPA has not yet determined detection limits for these compounds.

1.52-2



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

WMatrix: Soil

Date Received: August 29, 1988 Work Order: 924
Date Reported: December 8, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88082158 88082159
Sample No.: DANGB3-MW28- DANGB3-MW28-

SS1- 0-1' SS2- 2-3'
jDate Sampled: 8-27-88 8-27-88
Time Sampled: 11:30 11:50
Date Extracted: 9-06-88 9-06-88
Date Analyzed: 10-14-88 10-17-88
Percent Moisture: 35 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
Phenol 330 ND ND
2,4-Dimethyphenol 330 ND ND
2,4-Dichiorophenol 330 ND ND
2,4,6-Trichlorophenol 330 ND ND

4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol -- * ND ND
2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

1 , EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.] 15293



ENGINEERING SClENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

ite Received: August 29, 1988 Work Order: 924
ite Reported: December 8, 1988 Job Number: ORO0l

R:ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082160 88082161
amnple No. : DANGB3-MW28- DANGB3-MW33-

SS3- 14-15' ssi- 0-1'
Ate Sampled: 8-27-88 8-27-88
ime Sampled: 12:05 14:52
ate Extracted: 9-06-88 9-06-88
aite Analyzed: 10-17-88 10-17-88
arcent Moisture: 8 26

mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

* - Dichlorobenzene 330 ND ND--- -- -- -- -- -- -- -- -- -- -- -
,4-Dichlorobenzene 330 ND ND

exachloroethane 330 ND ND
is(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND
-Nitrosodimethylamine 330 ND ND
LS(2-chloroisopropyl)ether 330 ND ND
-Nitrosodi-n-propylamine 330 ND ND
ixachlorobutadiene 330 ND ND
,2,4-Trichlorobenzene 330 ND ND
1trobenzene 330 ND ND
sophorone 330 ND ND
aphthalene 330 ND ND
is(2-chloroethoxy)methane 330 ND ND
-Chloronaphthalene 330 ND ND
;xachlorocyclopentadiene 330 ND ND
:enaphthylene 330 ND ND
:enaphthene 330 ND ND
imethyl phthalate 330 ND ND
,6-Dinitrotoluene 330 ND ND
Luorene 330 ND ND
,i-L±nitrotoluenc 330 ND ND
iethyl phthalate 330 ND ND
-Nitrosodiphenylamine 330 ND ND
;xachlorobenzene 330 ND ND

1524



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

IJate Receivcd: August 29, 1986 Work Order: 924
Oate Reported: December 8, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
,kddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

]ab Number: 88082160 88082161
Sample No.: DANGB3-MW28- DANGB3-MW33-

SS3- 14-15' SS1- 0-11
l)ate Sampled: 8-27-88 8-27-88

2ime Sampled 12:05 14:52
Date Extracted: 9-06-88 9-06-88
')ate Analyzed: 10-17-88 10-17-88
ercent Moisture: 8 26

ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

)henanthrene 330 ND ND
,Anthracene 330 ND ND
Dibutyl phthalate 330 ND ND
T'luoranthene 330 ND ND
:Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
-3utyl Benzyl phthalate 330 ND ND
3is(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
-4-Bromophenyl phenyl ether 330 ND ND
enzo(a)anthracene 330 ND ND

-Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
; enzo(k)fluoranthene 330 ND ND
1 enzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND

19enzo(a)pyrene 330 ND ND
V:ndeno(1,2,3-cd)pyrene 330 ND ND
vibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 UD ND
jenzyl Alcohol 660 ND ND



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ite Received: August 29, 1988 Work Order: 924
ite Reported: December 8, 1988 Job Number: OR001

-)r: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Ab Number: 88082160 88082161
Ample No.: DANGB3-MW28- DANGB3-MW33-

SS3- 14-15' SS1- 0-1'
ate Sampled: 8-27-88 8-27-88
ime Sampled: 12:05 14:52
ate Extracted: 9-06-88 9-06-88
ate Analyzed: 10-17-88 10-17-88
ercent Moisture: 8 26
---------------------------------------------------------------------------------
Dmpound Detection Analytical Results

Limits (dry weight)
ug/kg ug/kg ug/kg

---------------------------------------------------------------------------------
:etophenone -- , ND ND
Aline -- , ND ND
-Aminobiphenyl -- * ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene -- , ND ND
:benzofuran 330 ND ND
-Dimethylaminoazobenzene -- , ND ND
,12-Dimethylbenz(a)anthracene -- * ND ND
-,a-Dimethylphenethylamine -- * ND ND
iphenylamine -- * ND ND
,2-Diphenylhydrazine -- * ND ND
;hyl methanesulfonate -- * ND ND
-Methylcholanthrene -- , ND ND
ethyl methanesulfonate -- * ND ND
-Methylnaphthalene 330 ND ND
-Naphthylamine -- , ND ND
-Naphthylamine -- , ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine -- , ND ND
-Nitrosopiperidine -- * ND ND
antachlorobenzene -- , ND ND
antachloronitrobenzene -- * ND ND
enacetin -- , ND ND
-Picoline -- , ND ND
:onamide -- * ND ND
,2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 51! Pesticides and PCBs - SW 8270

Matrix: Soil

D'ate Received: August 29, 1988 Work Or6er: 924
Date Reported: December 8, 1988 Job Number: ORO0l

I OR: CS:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

I Oak Ridge, TN 37830

Lab Number: 88082160 88082161
sample No.: DANGB3-MW28- DANGB3-MW33-

ISS3- 14-15' SS1- 0-1'
'late Sampled: 8-27-88 8-27-88
Time Sampled: 12:05 14:52Late Extracted: 9-06-88 9-06-88
ate Analyzed: 10-17-88 10-17-88

Percent Moisture: 8 26

Jompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

,rilpha-BHC -*ND ND
Gamma-BHC -*ND ND

eta-BHC 660 ND ND
eptachlor 330 ND ND

Delta-BHC 500 ND, ND
-'ldrin 330 ND ND
eptachlor epoxide 330 ND ND
-'ndosulfan I -*ND ND
Dieldrin 500 ND ND
,4'-DDE 1000 ND ND

1-ndrin -*ND ND
Endosulfan II -*ND ND

4'-DDD 500 ND ND
,4'-DDT 830 ND ND

Endosulfan Sulfate 1000 ND ND
-Fndrin aldehyde -*ND ND

nrnKetone -*ND ND
-Chlordane 2000 ND ND
_Methoxychlor -*ND ND
I oxaphene 2000 ND ND
.roclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
-^roclor-1232 2000 ND ND

11 0C 01- 12 .2 2000 ND ND
-Aroclor-1248 2000 ND ND
7\,roclor-1254 2000 ND 'ID

Kroclor-1260 2000 IND ND

IEPA has not yet determined detection limits for these compounds.
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Priority Eo,±utant AnaLysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

ate Received: August 29, 1988 Work Order: 924
ate Reported: December 8, 1988 Job Number: OR001

JR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. rill Hayden
ldress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ib Number: 88082160 88082161
Ample No.: DANGB3-MW28- DANGB3-MW33-

SS3- 14-15' SS1- 0-1'
ite Sampled: 8-27-88 8-27-88
ime Sampled: 12:05 14:52
Ate Extracted: 9-06-88 9-06-88
ate Analyzed: 10-17-88 10-17-88
arcent Moisture: 8 26

)mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chioropheno- 330 ND ND
-Nitrophenol 330 ND ND
enol 330 ND ND

,-Dimethylphenol 330 ND ND
,4-Dichilorophenol 330 ND ND
,1,6-Trichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenol 1600 HD ND
,6-Dichlorophenol -- * ND ND
-Methyl-4,6-Dinitrophenol 1600 ND ND
?ntachlorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
-nzoic Acid 1600 ND ND
-Methylphenol 330 ND ND
- & 4-Methylphenol 330 ND ND
,3,4,6-Tetrachlorophenol -- * ND ND
,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

)TE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270

Matrix: Soil

:fte Received: August 29, 1988 Work Order: 924
Date Reported: December 8, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
A.dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830I
Lab Number: 88082162 88082163
j mple No.: DANGB3-MW33- DANGB3-MW33-

SS2- 11-12' SS3- 20-21'
Date Sampled: 8-27-88 8-27-88
Time Sampled: 15:25 15:55
£]te Extracted: 09-06-88 10-29-88
:1,te Analyzed: 11-30-88 11-02-88
Percent Moisture: 9 10

Impound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-,3-Dichlorobenzene 330 ND ND
l,3-Dichlorobenzene 330 ND ND

I xachloroethane 330 ND ND
E-s(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
,Nitrosodimethylamine 330 ND ND
s(2-chloroisopropyl)ether 330 ND ND

N-Nitrosodi-n-propylamine 330 ND ND
FH-xachlorobutadiene 330 ND ND
I 2,4-Trichlorobenzene 330 ND ND
NIitrobenzene 330 ND ND
isophorone 330 ND ND
N\ phthalene 330 ND ND

_ s(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
F, xachlorocyclopentadiene 330 ND ND
g enaphthylene 330 ND ND
A&enaphthene 330 ND ND
2imethyl phthalate 330 ND ND
2 6-Dinitrotoluene 330 ND ND
-t.uorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND
-ethyl phthalate 330 ND ND
5 Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND

I 29



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

:e Received: August 29, 1988 Work Order: 924
ze Reported: December 8, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Number: 88082162 88082163
nple No.: DANGB3-MW33- DANGB3-MW33-

SS2- 11-12' SS3- 20-21'
te Sampled: 8-27-88 8-27-88
ne Sampled: 15:25 15:55
:e Extracted: 09-06-88 10-29-88
ce Analyzed: 11-30-88 11-02-88
-cent Moisture: 9 10

npound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

3nanthrene 330 ND ND
:hracene 330 ND ND

outyl phthalate 330 ND ND
aoranthene 330 ND ND
:hlorophenyl phenyl ether 330 ND ND
rene 330 ND ND
cyl Benzyl phthalate 330 ND ND
s(2-ethylhexyl) phthalate 330 610 ND
:ysene 330 ND ND
3romophenyl phenyl ether 330 ND ND
izo(a)anthracene 330 ND ND
-n-octylphthalate 330 ND ND
zo(b)fluoranthene 330 ND ND
izo(k)fluoranthene 330 ND ND
izidine 2000 ND ND
3'-Dichlorobenzidine 660 ND ND
izo(a)pyrene 330 ND ND
Jeno(1,2,3-cd)pyrene 330 ND ND
)enzo(a,h)anthracene 330 ND ND
izo(ghi)perylene 330 ND ND
izyl Alcohol 660 ND ND

_1530



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soilj (continued)

.Date Received: August 29, 1988 Work Order: 924
- fe Reported: December 8, 1988 Job Number: OR001

;'r. ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

T ress: 710 S. Illinois Ave, Suite 
F-103

Oak Ridge, TN 37830

,ab Number: 88082162 88082163
3lnple No..: DANGB3-MW33- DANGB3-MW33-
1 552- 11-12, SS3- 20-21'

Date Sampled: 8-27-88 8-27-88
£r~ne Sampled: 15:25 15:55.
J'te Extracted: 09-06-88 10-29-88
Date Analyzed: 11-30-88 11-02-88
Pe~rcent Moisture: 9 10

:am.rpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -*ND ND
Arilirne -*ND ND
!i Aiinobiphenyl -*ND ND
4-Chloroaniline 660 ND ND
17Chloronaphthalene -*ND ND
A~benzofuran 330 ND ND
oDimethylaminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -**ND ND
a, ,a-Dimethylphenethylamine -*ND ND
Ophenylamine -*ND ND
I,2-Diphenylhydrazine ~ -- ;k ND ND
O hyl rethanesulfonate -*ND ND
7!Methylcholanthrene -*ND ND
lethyl methanesul.fonate -*ND ND
i-Methylnaphthalene 330 ND ND
12 Naphthylamine .- *ND ND

-Naphthylamine -*ND ND
2-Nitroaniline 1600 ND ND
ikNitrozaniline 1600 ND ND
;;Nitroaniline 1600 ND ND
A'-~itroso-di-n-butylamine - ND ND
NI-Nitrosopiperidine -*ND ND
*ntachlorobenzene -*ND ND

;entachloronitrobenzene -*ND ND
?henacetin -*ND ND
V~ Picoline -*ND ND
1onamide -*ND ND
1,2,4,5-Tetrachlorobenzene -*ND HID

k EPA has not yet determined detection limits for these compounds.

A

-. ~r eL3



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

ze Received: August 29, 1988 Work Order: 924
ce Reported: December 8, 1988 Job Number: OR001

1: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Jress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

. Number: 88082162 88082163
nple No.: DANGB3-MW33- DANGB3-MW33-

SS2- 11-12' SS3- 20-21'
te Sampled: 8-27-88 8-27-88
me Sampled: 15:25 15:55
te Extracted: 09-06-88 10-29-88
te Analyzed: 11-30-88 11-02-88
ccent Moisture: 9 10

npound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

pha-BHC -- * ND ND
ma-BHC -- * ND ND
ta-BHC 660 ND ND
otachlor 330 ND ND
Ita-BHC 500 ND ND
Min 330 ND ND
stachlor epoxide 330 ND ND
dosulfan I -- * ND ND
eldrin 500 ND ND
4'-DDE 1000 ND ND
Ain -- * ND ND
iosulfan II -- , ND ND
i'-DDD 500 ND ND
4'-DDT 830 ND ND
iosulfan Sulfate 1000 ND ND
Jrin aldehyde -- * ND ND
.Nin Ketone -- * ND ND
lordane 2000 ND ND
Zhoxychlor -- * ND ND
xaphene 2000 ND ND
Dclor-1016 2000 ND ND
oclor-1221 2000 ND ND
Dclor-1232 2000 ND ND
Dclor-1242 2000 ND ND
Dclor-1248 2000 ND ND
aclor-1254 2000 ND ND
Dclor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

1U 2



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 29, 1988 Work Order: 924
:1 te Reported: December 8, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
:dress:710 S. Illinois Ave, Suite F-103
I Oak Ridge, TN 37830

I b Number: 88082162 88082163
£Ample No.: DANGB3-MW33- DANGB3-MW33-

SS2- 11-12' SS3- 20-21'
te Sampled: 8-27-88 8-27-88

I me Sampled: 15:25 15:55
Date Extracted: 09-06-88 10-29-88
Pte Analyzed: 11-30-88 11-02-88
rcent Moisture: 9 10

------------------------------

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)

I ug/kg ug/kg ug/kg
--------------------------------------------------------------------------

i-Chlorophenol 330 ND ND
Nitrophenol 330 ND ND

?henol 330 ND ND
2!,.-Dimethylphenol 330 ND ND

4"-Dichloropheniol 330 ND ND
-.i4,6-Trichlorophenol 330 ND ND
A-Chloro-3-Riethylphenol 660 ND ND
4-Dinitrophenol 1600 ND ND

" 6-Dichlorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 1600 ND ND

?-ntachlorophenol 1600 ND ND
' Nitrophenol 1600 ND ND
-enzoic Acid 1600 ND ND
2--Methylphenol 331) ND ND

& 4-Methylphenol 330 ND ND
-,3,4,6-Tetrachlorophenol -- , ND ND
2,4,5-Trichlorophenol 330 ND ND

-- !

6. \ //f) .. . . I . .. _ _" 2

Analyst/ Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

TE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

I 1131
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S C F, ;A.;C : CS ;.A :- -3 :3 L A L I::

I c_ _ _ _ _ _ _ _ _ _ __7 ":1

L-%b Code: _ ___ Case No.: 5 S'AS No0.: _ _ _ SOC I;: ____

IMd2trix: (soiI/wzter) 5o0i La*-b Si.:e I-D: 8 8 A8)S'-Jr 3iol -.)I

S ~e W t/ vo2 3-0 (/mL) Lab File D: E____

iL ev.e (1ow../med) I.LDate Reeived:-

X :oist--re: ,ct dec. - dec. -Cate E:.:z:=-ed.:

-Snc. Date A.a.zd J9#Q B

G=,-c Cieauc: N P:?: Diluticn --actor: /

CONCENTP.ATIC~l *:TS
TICS ~(uq/L or ug/Y;.-*

CAS E:ME c::?uDN2: ET.C. Q

-l 2. 05__ __ _ _I . -... 600I_ _ _

* I 3. - -1___ _ I 306__ _

uI 5. l______V_ _ __ _ _ _ _ _I . L oot __

/0 I W__03_6_3

* - FORM * T I



A)) 6 I0 x

~b Cz.:. e: _ ___ Case t. SAS__ r ~ Sc. __ _ SOG N. ____

ri:i.: (Soil/w.ater) Soft Lab Sa::.'e ID: &8o8456

~p~e 30 (g/mL) c Lab Fil.e ID: _____

e I1 r.1w/AA IAEI Da-t-e Received: g
~:s:~re nc: ~dec. ____Date Ex:ra:2,-d: L

-::- a: (eFCt/c.)Date a73ye:L/A

.=c Cm-auc: (/A PF: Diluticn Factor: /

'7Tr (ug,/L o,. ug/y,.j, s

X2*:ER c:MAVLN. EST. C:.

II A. . 1 __7_? ___ I

3. ______ 1 5,13 1 M ooo I___
't .9 I - I 1 4 f1 0

E. f__ _ __ _ I b ~ QI _ _

II AS77 1 53

_______31, __ __ 370 _ _

__ __4._ _ 330_ _ _

___________33,'9 0 3

'6. _____ Ik 051 __

17._ _ _ _ _ _ _ _ __ j3 ,28 I _ __1I _

20 ._ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ I_ _ _ _ _ _

2i. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 ._ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _

2 _ _ _ _ 1,_ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _

22. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ V _ _ _ _ _ _ _ I

23. ~ ~ ~ ~ ~ ~ F R __ _ _ _ _ _ __ _ _ __ _ _ 1_ _ _ _ _ __ _V _



AA

LbCode: C____ ase .. SAS NO.: ___ SG 0 : ____

EMatrix: (soi1/water$A a zz D 868A.$
Sa.mcple wt/vol: 30 gn~) Lab File ID: _________

ILevel: (1Iow/mmed-) I*Date PRezei-ved:

-st:-re: nc: dec. [O.2- dec. ___ at(x:3td

E:*:-..:ior: Se: /C /Sz :)Date Anai:zed: /

f C.? Cieaup: (N)A~ r-i:Diluticn 7actor

CCNCE'lTPATIC.'2TS
TICS fvu-=: , (uc/ or g,"=

S. .. Z. F, XP .N D INAkY F E ES7. C::.' Z

_ _ _ _ _ Z~~/__ _ 0
2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 0 0_ _ _

_____________________________________I _____________________.__ _______________________________________ ______________

5 . ___________________________________ 1________________________ ___ ._____________________________________ ___0___________L. 5-1 __ __ __ __ 0_ _ _ _ _ _ __ _

7. _____ Ls± ; .I

3.~~~~~~~~ __ _ _ _ _ _I~I /,o I___
4.~ ~ ~ ~ ~ ~ ~ ~~b _________ 7IZI-mIIIIIII,0___

____________~~~li 1 _____ t . .. . 3c0 _

6. ~~~ ~ ~ 3; z7-c- 3 '5- .oDoI__
13. e I4L _____

4e.__ _ _ _ _ _IL f.gt.I L.. oI__ _ I

17._ __~/0 _

1 53__ _ 9I F 0_ _ _ _ _ I _ __T T



.'* A S A S

C.. .. - CC tr3 :t IS_ -.

Lab Code: Case No. 9OI SAS NO.: _SDG N,.:

mt rix: (soil/.-ter).oI Lab S -:.:e ID: 8808.2168

Se Ie wt/vol: 3-0 (c/mL)_ _ Lab File :D: D __ _ __ _ _

e(eow/,ed) Date 2ecelved:

% Mis:ure: r.c: dec. 3#6 dec. Date E:xrzted: AO /

-_-:.:: r ion : ( F/'Cc.-.ti ScS) c Date A-a:v:ed: 10/,4/ 8

G.=c C-ianup : (Y/N).K pr.: Dilut ic. Factor: /

CON;CE:;TR-TIC:; :TS ,,:Y ]
.u-..zer T!Cs "-n - . , , or ug/l,.

CA . ..... E.- CO:.QUN _*:"..... RT EST. CO" I Q

I 2 . 4I _ _ _ _ _ _ _ _
3. _________I~_________ _1 __- I 1,_ _14 _ _ _ _ I ....... _ _ _ _, 1s.2$ lo

I 5. _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ I ,£. "- __ ___"__ I__ _

6. 17 /0_3 he-<._ _ _ , /600

1 e. _ _ __ _ _I _'_-_ _____________._., .I(,o I _ __ __ __Io__

_ _ _ __-7 _ _ _ _._ _.'__ _ -/7, "~ I / t)_

- 2.256 f7o .1- 1 ..

1.7~

2.

3 5*9 -I 0

.LI. _ ______

2, 30.

_40FOP' ____ I _ _LL 10/ 6



SEXIVO[A.TILE C=3AN:1CS A:A;.Y3I2 :ATA S-E'--7'

T E 'TATZ.E'Z Y IDE NT IF -.-D C -.Do . b -- sA-t -G -I, 9f 7-

Lab Name: ~J~A6~Contra:t-: ____ 3
Lab Code: Case No.: ___ SAS No.: SDG No.:

Matrix: (soil/water). .L Lab Sample ID: ? I2

Sample wt/vol: 50 (g/mL) _ Lab File ID:

t Level: (low/med) /) Date Received: 8/6/7-

Mos____otde. _: dec.___ Date Extracted: 6

Extraction: (SepF/Cont/Sonc) o Date Analyzed: 01

GPC Cleanup: (Y/N) pH: Dilution Factor:

CONCENTRATION UNITS.;.
Number TICs found: "'-(ug/L or ug/Kg),kSr-

I CAS'-RUMBER COMPOUND NAME I RTI EST. CONC.

IE2. I t- C. I Q
I I I ___ o , -, , . I - - ._ _ _ I : .L_ _ ,I

4. - [ -  I....Qo' 1 I a oo -I_____

4. -" I , - -I 3-o.% I r

, --d 4-

17. I ... O . 1 I___

I 11. I ._ - \ I ~ c I I I

__i_._7 q_ 012. I _ I . __

I 13 . I"I I. :1__ _ I_ _

1 4-. -I I'.. ... I 32 I_ _

13. 39. a I__

I16. '9Q L3IL S
-17. _ - I - I

118 .__ __ _ I _ _ _ _ _ I ___

20. .II .I

22. - I_ _ _ _ _ _ _ _ __ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _

2-1. I _____.

.I 26 _ _ _ _ _ _ _ _ _ _ _ _ I _ __sv_ _ _o_ _ I
27. -- t _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _I_ _ _ _ _

29. _ _ _ _ _ _ _ _ _ I_ _ _ _ _ I

1 i FORM I SV-TIC 10/86



__ EPA SMiMLE NO.

~bN~ ey%1fl 5r.?'lACJ s, Contract:_ ____ 53 ,q /

~b ~e _____ Case No.: _ __ SAS No.: ____ SD. No.: _ __

M atrx:- (5soil/lwater)5 J L--b Sa&_oe ID: b'O0~b

Sampe wt/vol: 30 (g/mL) 4  Lab File ID: E up8

Level: (low/med) low Date Re~eived: g~ ~
i.ot dec. 6 2 dec.______ __________

Mosue no-__ At xwatd ____

C-v Cra u: ___ epH: ____on Da~tc :Z azto : /

y IN I u o --ator
GP C.eauo PH:E~ D O ?DK-~ I .7 Z

___._ X47__ 1t -/go_

2. I___

43. _ _ _ . ._ _ _ ~'

7. _____ _ _ __ _ _ _ _ _ _ _ __i ~ i. ~ I -

~1. _ ____ ____ _ _ _ _ _ _ _ _ _ _ _ _

-4.~/

16..z.i Ai~~iL A L i i~1 0 __

IS_ _ __ _ __ - ;-c_ _

_ _9.z z~ H
20-_ __ _ _ _ _ _ ___ _

_2__2.Si

21. _ _ _ __ _ _ _ _ _ _ I_ _ _ _

I 24- _ _ _ _ _ _ _ _ _ _ _ _ __ _I_ _ _ _ _ _ _ _ _

25. _ _ _I_ _ __ _ _ _ _ __ _I_ _ _ _ _

216.__ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7, _ _ _ _I_ _ _ _ _ _ _ _ _ _

2 8 , _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .........................._ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ........ _._..._._.2S.______ _____________ ____ _ _ _ _ _ _ _ _

3 _ _ _ _ _ __I_ _ _ _ __ _ _ _ _ _ __ __._ __ _ _ _ _ _ __ _ _ _ _

I ~~~~F R 19 __ _ _ __ _I__ _ _ _ _ __ _ _ __ I ___ ___ Rev.___

I 0.__ _ __ I_ _ __ _ __ __ __1__ __I1542_ I__



SE>UiVOLAC.T : LE.. O ,US C...- CATA S:'{E::
.,.AT. V .,YDCDS I Drw1?OI.- i

Lab Name: Contract: I3 .- O- /

Lab Code: Case No.: *.L SAS No.: SDG No.:

j Matrix: (soil/water) ___ Lab Sample ID: %0I

Sample wt/vol: O (g/mL) Lab File T __-_____-

Level: (low/med) 100 Date Received: _ /___

% Moisture: not dec. dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) "__- Date Analyzed:

; GPC Cleanup: (Y/N) 2C pH: Dilution Factor:

Nm Ts u CONCENTRATION UNITS:
Number TICs found: J~(ug/L or ug/Kg) 7 ~~ __

ICAS'-NLMBER COMPOUND NAME RT EST. CONC. i Q

2. I .....
3. 1o _ _ _ _ _ _ __ .

I 4. ow __ _ _ __ _ _ ___ ___ f..L 2. &l ooo I 000_
5. 0. • ,J0AoV,., .IOC I_ _

7. adI 044( I7 Wo I
8. "-..- -e-,do & - I ___.___ I 3/o I__

S 1. . f.,- i,, (/ 0 1 1

_4. &+1 _L_ 0 ,-, L5 I

15. I,,.9"; I 430

17. ___ ______________ V470 0 L0 __P
18. __________I) I4tw - A2 JL _________ 1_'_D_

12. t ,,A..,/l-,.,o,-. .,. ," "3( 57I70z

i ]_24._I I__
25. _I 26. I

,- 27.I
28. I

S 29.
3 0 . _I

IIFORM I SV-TIC 0/86

. .2... . . . . . . . .. . . .. .. . . . . . . ... . ... . . . . . . . . . . . . . . . . . . . .



SEMIVOLATILE ORGAUIICS AIIALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Project No:Job No. : Sample Matri. '/

Cone.. Unit: U9 0'
Client: Work Order No: F,9
Attn: Lab Saiple ID: $b-s>P3

Lab File ID: 88 /.-
Date Received:
Date Extracted: 1-(a-q&
Date Analyzed: (0-11--

Project: . Date Reported: -
Dilution Factor:

"W TICs Found: % Moisture:

I i

CAS NU1-.BER, COMPCUND N.!RiE RT 'EST.. COIC. j Q

i I 24
2. /,_6zd ,O_ l C ,,_ _ I / m o I
3, 2. _-____--__._ I __ _ _ _ _ __ _ _ _ _ _ _-_ i L . /1_. D 1
3. I~~L9~4LI 4. ..______d...I .z 2 .-t ~ -,.,... I. -~,1L:z " .,x' , I ,_ _

I 5 . I-, , , "I-,,- 6 3~ I- ". . j I
I 6. I • .. J .,,,,A ,t-.42" Q ,/I;-i.I 'fo" r I _ 1
I 7. I""" - < IQ.4I .. I .- -* I, ____ I

, 8._________I.,__ ,_______._______ ___,____-_,, ____

I .9'. ,,,! . ... __ _ _._ _ _ _ _I__ __ _ _ __ _ _ . 3 '_ I ?3 I _ __I

I 2 X* __ L _________ _ _Z_z_.___ tI C o_ __ .1

13I . _____ __I 4' A '

I12. i i~t - -'I ! L L I I1
14. _ I_, I

I 1 . __ __ _ _ _ _ _ _ _ _ _ __I _ _ _ I _ _ _ I___ I

° I • I _ __I

1 9 . -3 : I I C:)
12 . _ _ I

13.:

___-..___ __ _ _ _ _ _ _ __ _ _ _ _ _ I !__25 . - I I

2 ______._____I _________________________________ ____________ _____1 _7. I i _ _ I I

27. __ _ _ _I __ _ _ _ _ _ _ _ _I __ I __ 1

_ __._ _ I i : " _ I- I
30. I _ _ I__ 1

1544
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S=_IVilTiLE OC.Iccs tj~"-TlY&S DATA SHEET_______

7-Eh-ATIVIELY DZETIDESED vOFiDUKD

La b C ce s ___ .- c~e No.: 1 Sks N C.:_ __ SDG No.: ___

MatriX: (soil/waer)~2 Ltb St=Dle ID: 680JA16A ?~Y9'

Sample t/o:30 =g/L)ci C- !-b File ID: S 6 0

Le v'e 1 (1oxw/_-ed) lo__ Dtte Received:

Mois:ue: not dc.. c&ec. __ _ _D-..e E -rce: _q (
~:c : SeT/Cont/Sonc. Zst 8~ve:_____

G PC C Ie _-,, ALY/N)A)H: ____ Di titic. Factor: /

cCCETD.7b N TS: /
1*_z=ber TICS /orn::

-- ~~c -%c SV _

~4.__ _ _K

_ _ _ 10I4--- , e-0 160_
I~~! $4 ________ _ ___ 00_

16. __________ I_____I_ 7C 1 I 15O-T___
I 2.________I.________________ //- ___I

13 . ______ L...j..._ _ __

I _ ___L__________4.___ I~'z. I S __

I15.I . 7 9---- I I 5L _ I I

2 3.______L......IZi~~0
2 34.______I_____________ ______I__

25. _ _ __ .. _ _ __ _ _ _ __I_ _ _ I_ _ _ __ _

2 6. _ _ _ _ __ _ _ _ _ _ _ _ _ I__ _ __ _ _ _ _ _I

2 7. __ _ _I_ _ _ _ _ _ _ _ _ _ I__ _ __ _ _ _ _ _

_ _ _I __ __ FORM _ _ I _____C 1/5 Rev.__I



SEMIVOLATILE ORGAtIICS A!IALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: 
Project No:
Sample Matrix: So,

Client: 
Conc.. Unit: a /A.

Clien: Work Order No: 9a
Adn: Lab Sample ID: 6-S''9F

Lab File ID: -' j&

Date Received:
Date Extracted: J-(-
Data Analyzed: (O-F-W'

Proiect D Data Reported: b'->-
Dilution Factor: / O'

it TICs Found: 8 % Moisture /O

II I
C-. NI~hIu ER ? COMPOUND NRE EST. CONC. Q I

:----------------------------------------------------------,-------- I

2i. I_____ v~ , v, 'Y,/z I" $3 L I __ I

4 . ____i ff-n L. - -- ',9" Sc) I I
3. I -I.- 0 I __/__ I

-_, . __ 0 - 1I

I 6. 6 , I

" ,k, P
I 7-_ _ __ _ _ j4.~ ~I 9c I ..... I -

78. I I

17. _ , I _ _

10z . I__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ i __ _ __ _ ! _

i ll. __ _ __ _ _ _ _ _ _ __I__ __ I __ _? ,

1 20. iI j

23. _ _

, 2-4. __ _ _ _ _ _ __ ___ . I
• 2.5. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i _ _ _ __I __ __ __ __ _

.27. _ I __I

2.8. _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ I _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ I _ _

30. I _ I '

_ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ I _ _ _ _ I _ _ I

1546
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SE-2VOLATILZ ORGANICS ANALYSIS DATA SHEET _____

TENTATIVELY IDENT-IFIED COMPOUNDS G - 9t w334

ce.Contract: 3(Ic

!,Ib C 0e: ___B_ Ctze No.: ______ SXs No.: __ _ _ SDZ3 ):o.: _ _ _

mti:(soil/-vater)..~j Lab Sampl-e ID: 8806A,6,3 '~

samp-e w.t/vol: 30_(g/=L) 4  Lab File ID: 5O33

Level: (1ow/mme) low Date Reze-;ved: -

M ~oiszure: no' %. c~j dec. ____Date --xtracted:- 0 C/

ta zon: (Seo7/Cont/Sonc) ____Date Akna.vzea: 1 9 '

GPC Cleanuo: ()I" ~ TD: Dilution 7actor": /

CONCENTRA-'.TOS UNITTS: I
.- ze TIcs -folmd: /0(u=.L or , /") /,tI,'-

5-5

9. -- 1 - 1- 1c-~J- - - -

I 0. 6.__ _ _I_ _ ~ I. __________

I 7. -I~j~_ _

I 9._ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ .' I , oI_ _ I
209.__ _ _ _ 1__ _ _ _ _ _ _ _ _ j I - -/0 __ I
1. _ _ _ _I _ _ _ _ _ _ _ _J3~ t I 6~ _

22l. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I 2- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 3. _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 25. _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ I_ _ _ _ _

265 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

271 . _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ I _

287 . _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ I _ _ _ _

298 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

119. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _

120.~~~F RI I__ _ I _ _ _ _ _ _ _ _ _ I 1.__67 Rev.___I__

121.~~~~~~~ 47__ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _



IJ

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88081969-88081977
Samples No.: 88082043-88082049
Samples No.: 88082099-88082104
Samples No.: 88082130-88082133
Samples No.: 88082146-88082148

The results obtained for the laboratory control sample (LCS)
analyzed with these samples for the analyte Mercury exceeded the
recommended EPA recoveries. All data associated with this batch was
closely inspected and no analytical problems were found. The initial
and continuing calibration verification standards and blanks and
precision and accuracy recoveries were within acceptable limits. The
Mercury LCS was prepared at a concentration exceeding the linepr range
of the test.

154-8
88-A1-DULU0249 1 CN-FRMO 1



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO(S).: ICP-S-0034-88
QC REPORT NO(S).: AAF-S-O034-88

As a result of extreme sample matrix interference, dilution was
required for sample analysis. The reporting limit and MDL for the
analyte(s) listed have increased as shown.

Analyte Reporting Limit MDL

Arsenic 10 mg/Kg 5.0 mg/Kg

The sample used for QC analysis contained concentrations equal to
or greater than four times the spike concentration. Data are
reported unflagged for the analyte(s): Lead.

Sample results for lead are reported from Furnace analysis for the
following Sample No(s).:

88082156, 88082161.

1549
88-A1-DULU0220 1 CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: VGC-S-0040-88
QC REPORT NO.: VGC-S-OO40-88B

the quallty control sample for t'-is batch is from a different
'ar.in Marier:a projec:. Asterisked values are outside ES Laboratory QC
Iimits. Aralyis of s ike blanks showed the laboratory to be in
control.
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: ORO01 QC Report No.: OCP-S-0035-88
QC Sample No.: 88082158

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).:
88082156-88082163
88082186-88082188
88082250-88082254

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 3060 ND 113 ill 46-127

Heptachi.r 3060 ND 97.1 95 35-130

Aldrin 3060 ND 138 135* 34-132

Dieldrin 7640 ND 367 144* 31-134

Endrin 7640 ND 346 135 42-139

4,4"-DDT 7640 ND 398 136* 23-134

MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. # Rec. # RPD(# RPD I REC

Lindane 94.9 93 111 17 50 46-127

Heptachlor 113 110 95 15 31 35-130

Aldrin 121 118 135* 13 43 34-132

Dieldrin 344 135* 144* 6 38 31-134

Endrin 329 129 135* 5 45 42-139

4,4-DDT 321 126 156* 21 50 23-i34

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 5 out of 12 outside limits

A155988-Al-DULU0462 I P-T-FRI105



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OR001 QC Report No.: OCP-S-0035-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ___

88082156-88082163
88082186-88082188
88082250-88082254

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. #I Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2000 ND 55.5 83 46-127

Heptachlor 2000 ND 45.1 68 35-130

Aldrin 2000 ND 72.6 109 34-132

Dieldrin 5000 NID 259 156* 31-134

Endrin 5000 ND 236 142* 42-139

4,4-DDT 5000 ND 232 139* 23-134

MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/Kg) Rec. # Rec. # RPD RPD I REC

Lindane 68.4 103 83 21 50 46-127

Heptachlor 46.2 69 68 2 31 35-130

Aidrin 75.9 114 109 4 43 34-132

Dieldrin 302 181* 156* 15 38 31-134

Endrin 272 163* 142* 14 45 42-139

4,4-DDT 258 155* 139* 11 50 23-134

Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 6 out of 12 outside limits

1580
88-AI-DULU0463 I PT-FRMOS5



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0035-88
QC REPORT NO.: OCP-S-0035-88B

I
I

Analysis of matrix spikes samples resulted in high recoveries for
aldrin, dieldrin, endrin and DDT. Analysis of spiked blanks showed high
recoveries for the same compounds. The RPDs were good in both cases.
The data related to these analyses were closely examined. No errors or
problems were found.

Endrin aldehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up used on these samples.

88-AI-DULU0465 I CN-FRMO1



PESTICIDE METHOD BLANK SUMMARY

Job No.: OR001 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Soil
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-07-88
Date Analyzed (1): 10-4-88 Date Analyzed (2):
Time Analyzed (1): 20:38 Time Analyzed (2):
Instrument ID (1): 5890 #2 Instrument ID (2):
GG Column ID (1): OV-1 GC Column ID (2):

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date

No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88082156 10-04-88
- 88082157 10-04-88
- 88082158 10-05-88
- 88082159 10-05-88
- 88082160 10-05-88
- 88082161 10-05-88
- 88082162 10-05-88
- 88082163 10-05-88
- 88082186 10-05-88
- 88082187 10-05-88
- 88082188 10-05-88
- 88082250 10-05-88
- 88082251 10-05-88
- 88082252 10-05-88

88082253 10-05-88

88-Al-DULU0464 1 PT-FRM04
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TILE- CONTINUING CALIBRATION CHECK

arne: Contract-:

:ode: Case No.: SAS No.:

rument ID:carbopak_____Calibr-ation Date(s): 9/6

3 FILE ID:56,57 Init. Calib. Date(s):9/2/'15 q,/Z/'

='OUND RRF RRF.5) %D

zyl ch li'-ad. 0. (08 1 ()0. o0
(2-"h r o t ho y)

___ane(0. o4 1. 0•. 00
(2-choroi sopropyl
_ _ __r_ _ _ _ 0.26 100' . O

obenzne 1.17 0. 76 34.55
rodi c h or am !,an1 4.54 A.24 6.51

3.48 3.04 12.58
Tomethaml C). 38 ). 08 78.76

: tetr--'h or,nt c , de 4.58 4.8I 5 -6. 00)':

-)r.oac: e t dehyr ERR ERR
nron:b r 1. 8 1.58 -6.61

, r, oet0. ,8 0. 69 -18. 78
.-.r.€c; or 4. 89 4. 36 O. 67
nor1oh E-:, !. 02 1. 07 -5. 0
I, c.-,. , . ,e.t,-4 ." h --., r_. 04 1 Or". O0

:jriornethar c., . 49 0. .35 29.58-. t y .- ')  t e. 7.! 100. 00

_ pCh3 c,:.] uenes _ 4. 06 3. A-4 10. 4:3
"omochi .om&t r, ____ 5.29 3. 16 4o. 35

-- m_,__n 3 .56 2. 71. 23.98
_D ch m-obc.n::ene 2.72 3.23 -18.66

1_.)ch ior-cirinz ere 2.42 2.59 -7.03
Dich or2obenz e - 36 2. 97 -25.55

nlor-odi f Luor-methane -. 5100.00

Dichlorcethane 2.58 2.33 9.61
_Di ch , Ior-ene_____ 3.23 3.24 -0. 39

_Dichlo_.eihyl e 2.79 2. 54 8.66
Ss_, . dich1or.oethyl ene 2.99 2.64 11.95

___.... 07 4.72 -53.90
Di ch ] opr opane 2.67 2.58 ,3..38
_Dichl or opropy ene_ 5.98 -5.22 12.72
,2, 2-.7 .et f ,-:',l I r-coeth Fi-,e 9. 97 :10(. 69 -17.52

.i 4.51 4.83 -7. C)5
" ~ ~ ~ ~ ~ ~ ..; ... " .! : :9 10 10.69 -17 .52

: , . ,. . ... 3.43 3.2 6.88
. ... . ..,..;o: : ,. 5 9

....... i11znt 5.9a 5.22 12.71,

S'V4.32 A.. 65 --7 52
2.76 .6. 7

I . .1 3 0.641



JI

I
,_ATILE CONTINUING CALIBRATION CHECK

IName:ENGINEERING SCIENCE Contract:

Code: . . Case No.: SAS No.: SDG No.:

itr-ument ID.:carbopak Calibration Date(s) :_9/6/8

FILE ID: RRF 50 56 ~; //

UNDRF RRF50 %D

znmene 5.93 5.71 -3.74
1 orcoberz r___ 4.90 4.75 -3.06

2-2_Di ch i orober-,z ente_ 3.97 3.912 -.1.34
_Di chlor-oben.:ene .57 4.38 2255

t4 Dic:ho-o Pccizi. 3.83 3.56 -6.44.
-hyl B enien 3 ..32 -3 .08 -7 13

n, u enfe 3. 79 3.75 -.. 06
J len es i2.16 11.13 -8.51

I

i
I_
I
U
i 1g
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E S 600 BANCROFT WAY
BERKELEY CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO1

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received

by this laboratory on 9-28-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092799 DANGB-2-SL7-SDI AS-F 9-26-88 10-17-88
88092799 DANGB-2-SL7-SDI BA-I 9-26--88 10-17-88
88092799 DANGB-2-SL7-SD1 CD-F 9-26-88 10-19-88
88092799 DANGB-2-SL7-SD CR-F 9-26-88 10-18-88
88092799 DANGB-2-SL7-SDI HG-C 9-26-88 10-17-88
88092799 DANGB-2-SL7-SDI PB-F 9-26-88 10-18-88
88092799 DANGB-2-SL7-SDI 418.1 9-26-88 10-18-88 10-25-88
88092799 DANGB-2-SL7-SDI MOIS 9-26-88 10-10-88
88092799 DANGB-2-SL7-SDI 8010 9-26-88 10-06-88 10-06-88

88092799 DANGB-2-SL7-SDI 8020 9-26-88 10-06-88
88092799 DANGB-2-SL7-SD1 8270 9-26-88

7

i * If applicable

89-DULU0428 1 CL-FMO1

A SUBSIDIARY OF THEPARSONS CORPORATION



E S 600 BANCROFT WAYE S BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092800 DANGB-2-SL6-SDI AS-F 9-26-88 10-17-88
88092800 DANGB-2-SL6-SD1 BA-I 9-26-88 10-17-88
38092800 DANGB-2-SL6-SDI CD-F 9-26-88 10-19-88
38092800 DANGB-2-SL6-SDI CR-F 9-26-88 10-18-88
38092800 DANGB-2-SL6-SDI HG-C 9-26-88 10-17-88
38092800 DANGB-2-SL6-SD1 PB-F 9-26-88 10-19-88--
38092800 DANGB-2-SL6-SDI 418.1 9-26-88 10-18-88 10-25-88
38092800 DANGB-2-SL6-SDI MOIS 9-26-88 10-10-88
38092800 DANGB-2-SL6-SDI 8010 9-26-88 10-06-88 10-06-88
38092800 DANGB-2-SL6-SD1 8020 9-26-88 10-06-88
38092800 DANGB-2-SL6-SD1 8270 9-26-88
38092801 DANGB-2-SL29-SDI AS-F 9-26-88 10-18-88
38092801 DANGB-2-SL29-SD1 BA-I 9-26-88 10-17-88
38092801 DANGB-2-SL29-SDI CD-F 9-26-88 10-20-88
38092801 DANGB-2-SL29-SDI CR-F 9-26-88 10-20-88
38092801 DANGB-2-SL29-SDI HG-C 9-26-88 10-17-88
38092801 DANGB-2-SL29-SDI PB-F 9-26-88 10-25--88
38092801 DANGB-2-SL29-SDI 418.1 9-26-88 10-18-88 10-25-88
38092801 DANGB-2-SL29-SDI MOIS 9-26-88 10-10-88
38092801 DANGB-2-SL29-SD1 8010 9-26-88 10-06-88 10-06-88
38092801 DANGB-2-SL29-SD1 8020 9-26-88 10-06-88
8092801 DANGB-2-SL29-SDI 8270 9-26-88
'8092802 DANGB-3-SL28-SDI AS-F 9-26-88 10-18-88
38092802 DANGB-3-SL28-SDI BA-I 9-26-88 10-17-88
18092802 DANGB-3-SL28-SDI CD-F 9-26-88 10-27-88
38092802 DANGB-3-SL28-SDI CR-F 9-26-88 10-18-83
)8092802 DANGB-3-SL28-SDI HG-C 9-26-88 10-17-88
18092802 DANGB-3-SL28-SDI PB-F 9-26-88 10-25-88
8092802 DANGB-3-SL28-SDI 418.1 9-26-88 10-18-88 10-25-88
;8092802 DANGB-3-SL28-SDI MOIS 9-26-88 10-10-88
,8092802 DANGB-3-SL28-SDI 8010 9-26-88 10-06-88 10-06-88
,8092802 DANGB-3-SL28-SDI 8020 9-26-88 10-06-88
8092802 DANGB-3-SL28-SDI 8270 9-26-88

If applicable

89-DULU0428 2 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION



E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: CLI15.05

Copy: Chris Raddell

Project: Rickenbacker ANGE

Sample Preparation Data

I Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092803 DANGB-3-SLIO-SDI AS-F 9-26-88 10-17-88,
88092803 DANGB-3-SLIO-SDI BA-I 9-26-88 10-17-88
88092803 DANGB-3-SL10-A1 CD-F 9-26-88 10-27-88
88092803 DANGB-3-SLI0-SD1 CR-F 9-26-88 10-19-88
88092803 DANGB-3-SL10-SDI HG-C 9-26-88 10-20-88
88092803 DANGB-3-SLIO-SDI PB-F 9-26-88 10-18-88
8809280. DANGB-3-SLIO-SDI 418.1 9-26-88 10-18-88 10-25-88
88092803 DANGB-3-SLIO-SDI MOIS 9-26-88 10-10-88
88092803 DANGB-3-SLIO-SDI 8010 9-26-88 10-06-88 10-06-88
88092803 DANGB-3-SL10-SD1 8020 9-26-88 10-06-88
88092803 DANGB-3-SLI0-SDL 8270 9-26-88
8809:804 DANGB-3-SL9-SD1 AS-F 9-26-88 10-17-88
84U^4 DANGB-3-SL9-SDI BA-I 9-26-88 10-17-88
'!30'2b3L DANGB-3-SL9-SDI CD-F 9-26-88 10-19-88
88092804 DANGB-3-SL9-SDI CR-F 9-26-88 10-19-88
88092804 DANGB-3-SL9-SDI HG-C 9-26-88 10-17-88
88092804 DANGB-3-SL9-SDI PB-F 9-26-88 10-25-88
8800'804 DANGB-3-SL9-SDI 418.1 9-26-88 10-18-88 10-25-88
886:2804 DANGB-3-SL9-SDI MOIS 9-26-88 10-10-.88
88092804 DANGB-3-SL9-SDI 8010 9-26-88 10-06-88 10-06-88

V88092804 DANGB-3-SL9-SD1 8020 9-26-88 10-06-88
88092804 DANGB-3-SL9-SDI 8270 9-26-88
88092805 DANGB-3-SL8-SD1 AS-F 9-26-88 10-18-88
88092805 DANGB-3-SL8-SDI BA-I 9-26-88 10-17-88
88092805 DANGB-3-SL8-SDI CD-F 9-26-88 10-27-88

"88092805 DANGB-3-SL8--SDI CR-F 9-26-88 10-19-88
88092805 DANGB-3-SL8-SD1 HG-C 9-26-88 10-20-88

! 88092805 DANGB-3-SL8-SDI PB-F 9-26-88 10-18-88
88092805 DANGB-3-SL8-SDI 418.1 9-26-88 10-18-88 10-25-88
88092805 DANGB-3-SL8-SD1 MOIS 9-26-88 10-10-88
88092805 DANGB-3-SL8-SDI 8010 9-26-88 10-06-88 10-06-88
88092805 DANGB-3-0L8-SDI 8020 9-26-88 10-06-88

* if applicable

89-DBLU0428 3 CL-FRM01
A SUBSIDIARY OF THE PARSON , (ORPORATION



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092799-88092805

WORK ORDER NO.: 1063

These soil samples were received at the ES Berkeley Laboratory
on 9-28-88. They were received cold and intact.

88-Al-DULUO429 1 CN-FMO 2



ENGINEERING-SCIENCE INC. PAGE 1

12/12/88

ANALYSIS REPORT

I ORK ORDER NUMBER: 1063
JBNUMBER : Z80000000440 APPROVED BY

WORK ORDER DATE :09/28/88 Lab Supervisor

I11EPORT DATA: CLIENT DATA:

.IiS OAK RIDGE/DULUTH ANG8 ES OAK RIDGE/DULUTH ANGB C 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

OA RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

# OF REPORT COPIES: 1

IONTRACT / PO # : DRO01
CONTACT : BILL HAYDEN

(615)-481-3920

ASK: 2, UNITS: MG/KG

DANGB-2-SL7- DANGB-2-SL, DANGB-2-SL29- DANGB-3-SL28- DANGB-3-SL10- DANGB-3-SL9-

SD1 SD1 SD1 SD1 SD1 SD1

EST COMPOUND 88092799 88092800 88092801 88092802 88092803 88092804

^CID DIG SOIL NA NA NA NA NA NA

ARIUM 4.53952.2 45.0 39.0 63.0

LADMIUM <0.61 <0.87 <0.88 <0.67 <0.67 <0.66

CHROMIUM 20 N 19.0 N 21.9 *15.6 *22.9 *27.4*

SAD 4.3 4.8 6.7 S 6.1. 20.2 6.3 S

ND -Not Detected



ENGINEERING-SCIENCE INC. PAGE 2
12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1063

,SK: 2, UNITS: MG/KG

DANGB-3-SL8-

SDI
'ST COMPOUND 88092805

ADDIG SOIL NA
,RIUM 53.7
10MIUM 4.4
ROMIUM 54.6*
AD 478

-Not Detected

1576



ENGINEERING-SCIENCE INC. PAGE 3

12/12/88

ANALYSIS REPORT

OKODRNUMBER: 1063{

LOB NUMBER : ZBOO00000440 APPROVED BY A x $ W
WORK ORDER DATE :09/28/88 Lab Supervisor

I EPORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH ANUB ES OAK RIDGE/DULUTH ANGB C 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

fAK RIDGE, TN 37830 OAK RIDGE, TN 37830

fILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / P0O OR001
'CONTACT :BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: me/lKg

DANGB-2-SL7- DANGB-2-SL6- DANGB-2-SL29- DANGB-3-SL28- DANGB-3-SL10- DANGB-3-SL9-
SD1 SD1 SDI SDI SDI SDI

_EST COMPOUND 88092799 88092800 88092801 88092802 88092803 88092804

-18.1 PETROLEUM HYDROCARBONS <100 <100 120 170 150 110
MOISTURE 21.5 16.9 22.5 11.4 12.6 13.4

ND Not Detected

1577



ENGINEERING-SCIENCE INC. PAGE 4
12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1063

%SK: 3, UNITS: mg/Kg

DANGB-3-SL8-

SD1
.ST COMPOUND 88092805
----------------------- --------------
8.1 PETROLEUM HYDROCARBONS 2000
MOISTURE 18.5

-Not Detectrd



ENGINEERING-SCIENCE INC. PAGE 5j 12/12/88

ANALYSIS REPORT

~ORK ORDER NUMBER: 1063

uJO NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 09/28/88 Lab Supervisor

R EPORT DATA: 
CLIENT DATA:

": OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
D)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

IILL HAYDEN

UOF REPORT COPIES: 1

j:ONTRACT / P0O OR001

CONTACT :BILL HAYDEN

(615)-481-3920

I-ASK: 4, UNITS: ug/Kg, GROUP 8010

DANGB-2-SL7- DANGB-2-SL6- DANGB-2-SL29- DANGB-3-SL28- DANGB-3-SL1O- DANGB-3-SL9-ISDI SDI SD1 SDI SD1 SDI
..EST COMPOUND 88092799 88092800 88092801 88092802 88092803 88092804

-'ENZYL CHLORIDE ND ND NO ND ND ND
IS (2-CHLOROETHOXY)HETHANE ND ND NO ND ND ND

-81S (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
BROMOBENZENE ND ND ND ND ND ND
ROMOOICHLOROMETHANE ND ND ND ND ND ND

RONOFORM ND ND ND ND ND ND

BROHOETHANE ND ND ND NO ND NO

CARBON TETRACHLORIDE ND ND ND ND ND ND

HLORACETALDEHYDE ND ND ND ND ND ND

HLORAL ND ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND NO

,-HLOROETHANE NO ND ND NO ND ND

HLOROFORM NO NO ND ND ND ND

1CHLOR0HEXANE ND ND ND ND NO ND

2-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND

HIOROMETHANE NO NO ND ND ND NO

HLOROMETHYL METHYL ETHER NO ND NO NO ND NO

CHLOROTOLUENE ND ND ND ND ND N

DIBROMOCHLOROMETHANE ND ND ND ND ND ND

IBROMOMETHANE ND ND ND ND ND ND
I,2-DICHL0ROBENZENE ND NO ND NO N4D ND

1,3-DICHLOROBENZENE ND ND ND ND ND ND

A4-DICHLOROSENZENE ND ND ND ND ND ND
ICHLOROOIFLUOROMETHANE NO ND ND ND ND ND

,1-DICHLOROETHANE ND NO ND NO ND 5.6
1,2-DICHLOROETHANE ND ND ND NO ND ND

,1-DICHLOROETHYLENE ND ND ND ND ND 16

R ANS-1,2-DICHLOROETHYLENE ND NO NO ND No PDi
DiCHLOROMETHANE 52B 65B 51B 41B 37B 36B

1, 2-DICHLOROPR')PANE NO ND ND ND ND ND

ND - Not Detected



ENGINEERING-SCIENCE INC. PAGE 6
12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1063

DANGB-2-SL7- DANGB-2-SL6- DANGB-2-SL29- DANGB-3-SL28- DAUGB-3-SLlO- DANGB-3-SL9-
SDI SDI SDI SD1 SDI SDI

STCOMPOUND 88092799 88092800 88092801 88092802 88092803 88092804

,3DICHLOROPROPYLENE ND ND ND ND ND ND
11,2,2-TETRACHLOROETHANE ND ND NO ND ND ND
1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

:TRACHLOROETHYLENE ND ND ND ND ND 5.1
,1,1-TRICHLROETHANE ND ND ND ND ND 240
1,2-TRICHLOROETHANE ND ND ND ND ND ND
11CHLOROETHYLENE 0.26 ND ND ND ND ND
RICHL0R0FLUROMETHANE ND ND ND ND ND ND
RICHLORCPR0PANE ND ND ND ND ND ND
INYL CHLORIDE ND ND ND ND ND ND

-Not Detected



ENGINEERING-SCIENCE INC. PAGE 7fl 12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1063

IfSK: 4, UNITS: ug/Kg, GROUP 8010

DANGB-3- SL8-
SDI

.IEST COMPOUND 88092805

I ENZYL CHLORIDE ND
IIS (2-CHLOROETHOXY)METHANE ND
81iS (2-CHLOROISOPROPYL)ETHER ND
BROMOBENZENE NDIIROMODICHLOROMETHANE ND

=RMOFORM ND
BROMOETHANE ND
CARBUN TETRACHLORIDE NDJ :HLORACETALDEHYDE ND
:HLORAL ND

CHLOROBENZENE ND
-.TCHLROETHANE -ND
* :HLOROFORM ND
-- CHLOROHEXANF. ND
2-CHIOROETHYL VINYL ETHER ND
-'HLOWMfETHANE ND

':HIOROMETHYL METHYL FTHER ND
'CHLOROTOLUENE ND
DIPROMOCHLOROMETHANE ND

IBROMOMETHANE ND
,2-DICHLOROBENZENE ND

1 ,3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND

ICHLOROOIFLUOROMETHANE ND
-DICHLOROETHANE ND

1,2-DICHIOROETHANE ND
,1-DICHLOROETHYLENE ND
RANS-1,2-DICHLOROETHYLENE ND
vICHLOROMETHANE 23B
1,2-01 CHLOROPROPANE ND
,3-DICHLOROPROPYLENE ND
,1,2,2-TETRACHLOROETHANE 10

1,1,1 ,2-TETRACHLOROETHANE NID
TETRACHLOROETHYLENE ND
11,1 -TRICHIOROETHANE ND

I ,1 ,2-TRICHLOROETRANE ND
TR ICHLOR0ETHYLENE ND

.TRICHLOROFLUOROMETHANE ND
RICHIOROPROPANE ND

.]NYL CHLORIDE ND

ND N ot Detected



ENGINEERING-SCIENCE INC. PAGE 8

12/12/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1063

)B NUMBER : ZB0000000440 APPROVED BY

;RK ORDER DATE : 09/28/88 Lab Supervisor

'PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

'LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / P0O OR001

)NTACT :BILL HAYDEN

(615)-461 -3920

SK: 4, UITS: ug/Kg, GROUP 8020

DANGB-2-SL7- DANGB-2-SL6- DANGB-2-SL29- DANGB-3-SL28- DANGB-3-SL1O- DANGB-3-S19-

SDI SD1 SDI SD1 SD1 5D1

ST COMPOUND 88092799 88092800 88092801 88092802 88092803 88092804

~NEENDN DND ND ND
:LBNZENE N O ND ND DN

2-1 CROBENZENE ND ND ND NO ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENF ND NOD ND ND ND ND

*HYL BENZENE ND NDND ND ND ND

)LUENE ND ND ND ND 1DND

LENES ND NO) 4D ND ND ND

-Not Detected

15i82



ENGINEERING-SCIENCE INC. PAGE 93 12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1063

L9ASK: 4, UNITS: ug/Kg, GROUP 8020

. DDANGB-3-SL8-

SD 1
IEST COMPOUND 88092805

IENZENE ND
*HLOROBENZENE ND

1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND

11,4-DICHLOROBENZENE ND

I-THYL BENZENE ND
TOLUENE ND
XYLENES ND

ND Hot Detecte-I

l183



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Jate Received: September 29, 1988 Work Order: 1063
jate Reported: December 9, 1988 Job Number: OR001

OOR: ES:OaK Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092799 88092800
Sample No.: DANGB-2-SL7- DANGB-2-SL6-

SDI SDI
Date Sampled: 9-26-88 9-26-88
rime Sampled: 10:45 09:30
Date Extracted: 10-07-88 10-07-88
jate Analyzed: 11-15-88 11-15-88
?ercent Moisture: 22 17

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

i,3-Dichorobenzene 330 ND ND
i,4-Dichlorobenzene 330 ND ND
Aexachloroethane 330 ND ND
Ais(2-chloroethyl)ether 330 ND ND
i,2-Dichlorobenzene 330 ND ND
A-Nitrcsodimethylamine 330 ND ND
is(2-chloroisopropyli)ether 330 ND ND

3-Nitrosodi-n-propylamine 330 ND ND
Hexachiorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Aitrobenzene 330 ND ND
isophorone 330 ND ND
1aphthalene 330 ND ND
3is(2-chloroethoxv)methane 330 ND ND
B-Cnloronaphtnalene 330 ND ND
-exachlorocyclopentadiene 330 ND ND

Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Aimethyl phthalate 330 ND ND
, -Dinptrotoilae 330 ND ND

2luorene 330 ND ND
Fl-uLnetrotoluene 330 ND ND

iethyl phthalate 330 ND ND
D-Nitrosoiphenylamine 330 ND ND

iexachlorobenzene 330 ND ND

.. ... .. 1 84



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: September 29, 1988 Work Order: 1063
Date Reported: Dec-:ber 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88092799 88092800
Sample No.: DANGB-2-SL7- DANGB-2-SL6-

I SDI SDI
]Date Sampled: 9-26-88 9-26-88
Time Sampled: 10:45 09:30

VDate Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
.Percent Moisture: 22 17

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND ND
Anthracene 330 ND ND
Dibutyl phthalate 330 ND ND
Fluoranthene 330 ND ND
4-Chlorophenylhenenyl ether 330 ND ND
Pyrene 330 ND ND
Buty! Benzyl phthalate 330 ND ND
Bis(2-ethyhexyl) phthalate 330 ND ND
Chry s ene 330 ND ND
4-Broophenyl phenyl ether 330 ND ND
SBenzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND
Benzidinke 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Bezoha)pyrene 330 ND ND

I indeno(I,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
Senzyl Alcohol 660 ND ND

IZ85



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

)ate Received: September 29, 1988 Work Order: 1063

)ate Reported: December 9, 1988 Job Number: ORO0l

Oo: ES:Oak Ridge/Duluth ANGB ATTN: Mr, Bill Hayden
Wddress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

l~ab Number: 88092799 88092800
iample No.: DANGB-2-SL7- DANGB-2-SL6-

SDI SDI
Date Sampled: 9-26-88 9-26-88
2ime Sampled: 10:45 09:30
jate Extracted: 10-07-88 10-07-88
jate An~alyzed: 11-15-88 11-15-88
wercent Moisture: 22 17

:ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -*ND ND
Aniline -*ND ND
i-Aininobiphenyl -*ND ND
I-Chloroaniline 660 ND ND
i-Chloronaphthalene - ND ND
Dibenzofuran 330 ND ND
p-Di methylaminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND ND
Diphenylami ne -*ND ND
1,2-Diphenylhydrazine -*ND ND
Ethyl mathanesulfonate -*ND ND
L-Methylcholanthrene -*ND ND
Aethyl methanesulfonate -*ND ND
e-Methyinaphthalene 330 ND ND
1-Naphthylamine ~-*ND ND
2-Naphthylamine -*ND ND
n-Nitroaiiiline 1600 ND ND
3-Nitroaniline 1600 ND ND
1-Nitroaniline 1600 ND ND
'1-Ni troso-di-n-butylamine -*ND ND
.A-Nitrosopiperidine -*ND ND
Sentachlorobenzene -*ND ND
ventachloronitrobenzene -*ND ND
?Penacetin -*ND ND
2-Picoline -*ND ND
Pronamide -*ND ND
1,2,4,5-Tetrachlorobenzene -*ND ND

SEPA has not yet determined detection limits for these compounds.

5'E 6



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

T Matrix: Soil

Date Received: September 29, 1988 Work Order: 1063
jDate Reported: December 9, 1988 Job Number: OROQI

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Ilr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103J Oak Ridge, TN 37830

Lab Number: 88092799 88092800
jSample No.: DANGB-2-SL7- DANGB-2-SL6-

SDI SDI
Date Sampled: 9-26-88 9-26-88

-Time Sampled: 10:45 09:30
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
-Percent Moisture: 22 17

-Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -*ND ND
Gamma-BHC -*ND ND
Beta-BH-C 660 ND ND
Heptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
Heptachlor epoxide 330 ND ND
Eridosulfan I -*ND ND
Dieldrin 500 ND ND
1,4'-DDE 1000 ND ND
Endrin -*ND ND
Endosulfan I! W- D ND
4,4:-DDD 500 ND ND
I,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
iEndrin aldehyde -*ND ND
Endrin Ketone -*ND ND
Chlocdane 2000 ND ND
Methoxychlor -*ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
Arocior-1232 2000 ND ND
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND{Aroclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

f*EPA has not yet determined detection limits for these compounds.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

sate Received: September 29, 1988 Work Order: 1063
Date Reported: December 9, 1988 Job Numb~r: OR001

F'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092799 88092800
S5ample No.: DANGB-2-SL7- DANGB-2-SL6-

SDI SDI
Date Sampled: 9-26-88 9-26-88
Time Sampled: 10:15 09:30
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 22 17

- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -

Zompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 330 ND ND--- -- -- -- -- - -- -- -- -- -- -- --
2-Nitorophenol 330 ND ND
Rhniohno 330 ND ND

2,4-Dimethyiphenol 330 ND ND
2rA-Dichlorophenol 330 ND ND
2,4, 6-Trichlorophenol 330 ND ND
'-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -*ND ND
i-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachloropheno. 1600 ND ND
4-Nitrophenol 1600 ND ND
Banzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachiorophenol -*ND ND
2,4, 5-Trichloropheno. 330 ND ND

Analyst Laboratory Supervisor

k EPA has not yet determined detection limits for these compounds.

3 = Compound was detected in the blank.

AOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

VI8s



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

IDate Received: September 29, 1988 Work Order: 1063

JDate Reported: December 9, 1988 Job Number: ORO0l

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
IAddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

hjLab Number: 88092801 88092802
Sample No.: DANGB-2-SL29- DANGB-3-SL28-

SDI SD1
Date Sampled: 9-26-88 9-26-88
iTime Sampled: 10:00 14:20
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 22 11

* Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

--------------------------------------- -------------
4,3-Dichlorobenzene 330 ND ND
1-Dichlovobenzene 330 ND ND

* Hexachloroethane 330 ND ND
Bis(2-r -nethyl)ether 330 ND ND

12Dc enzene 330 ND ND
N-Nitru othylamine 330 ND ND
Bis(2-ch * noy!)ether 330 ND ND
N-Nitros% nane 330 ND ND
Hexachlorob, 330 ND ND
1,2,4-Trichlororaiizene 330 ND ND
Nitrobenzene 330 ND ND
Isophorone 330 ND ND
Naphthalene 330 ND ND
Bi s(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Acenapht'nene 330 ND ND
Dirnethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrololuene 330 ND ND
Diethyl phthalate 330 ND ND
N-Witrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND

Q ca



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

jate Received: September 29, 1988 Work Order: 1063
oate Reported: December 9, 1988 Job Number: OR00!

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092801 88092802
Sample No.: DANGB-2-SL29- DANGB-3-SL28-

SDI SDI
Dace Sampled: 9-26-88 9-26-88
fime Sampled: 10:00 14:20
sate Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Rercent Moisture: 22 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND ND
Anthracene 330 ND ND
Dibutyl phthalate 330 ND ND
Fluoranthene 330 ND ND
I-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
i-Bromophenyl phenyl ether 330 ND ND
henzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
6enzo(k)fluoranthene 330 ND ND
Senzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Benzo(a)pyrene 330 ND ND
!ndeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND

; 1590



IPriority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Maurix: Soil

(continued)

I Date Received: September 29, 1988 Work Order: 1063
Lat%-e Reported: December 9, 1988 Job Number: ORO0l

for: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Adres 710 S. Illinois Ave, Suite F-103
rddrss:Oak Ridge, TN 37830

ILab Number: 88092801 88092802

'Sample No.: DANGB-2-SL29- DANGB-3-SL28-
SDI SDI

Date Sampled: 9-26-88 9-26-88
TieSampled: 10:00 14:20

'Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 22 11
----------------------------------------------
Compound Detection Analytical Results

Limits- (dry weight)
ug/kg ug/kg ug/kg

-----------------------------------------------------------------------------
-Acetophenone DI* D ND

Aniline D-I D D

I-Arninobiphenyl DI* D ND
4-Chloroaniline 660 NID D
1-C.nloronaphthalene -DI D D

- Dibenzo'furan 330 NID D
p-Dimethylaminoazobenzene -*ND D

--7, 12-Dimethylbenz (a )anthracene DI* D D
a-,a-Dimethylphenethylanine DI* D D
Diphenylamine -*ND D
1,2-Dipn~enylhydrazine ND D
Ethyl methanesulfonatce -DID D

- 3-ethycholanthrene--NDD
Metnqyl niethanesu].tonate -DI D D

2 M-hy'n a ph tba Iene 330 ND D
- -Zaphthylamine N I

2 -Na phth y 1amdine ND D
-2-Ni ttoani line It6 L)0 ND D
2-,-Nitroaniline 1600 NID D
4-Nitroaniline 16& N0DD ND
N-Nitroso-di-n-butylamiae _-A ND D

1 -N-tosp~e1-i~~DI- D ND

Pentachlorobenzene -*ND D
Pentachloronitirc-bszn- - ND D
Phenacetin ~-*ND tD
Z-Pic-iline N- ND D
-Pronaraide ND ND

* PA ha! n~ot yet dekermiied detection liit4s for these compounds.



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

)ate Received: September 29, 1988 Work Order: 1063
Jate Reported: December 9, 1988 Job Number: OR00$

?OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092801 88092802
Sample No.: DANGB-2-SL29- DANGB-3-SL28-

SD1 SD1
Oate Sampled: 9-26-88 9-26-88
lime Sampled: 10:00 14:20
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
?ercent Moisture: 22 11

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- , ND ND
3amma-BHC -- , ND ND
3eta-BHC 660 ND ND
Heptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
Aeptachlor epoxide 330 ND ND
Endosulfan I -- , ND ND
-ieldrin 500 ND ND
GOV-DDE 1000 ND ND
indrin -- , ND ND
ndosulfan II -- , ND ND

4,4'-DDD 500 ND ND
OX'-DDT 830 ND ND
2ndosulfan Sulfate 1000 ND ND
Endrin aldehyde -- ND ND
Lndrin Ketone -- , ND ND
Chlordane 2000 ND ND
Aethoxychlor -- , ND ND
foxaphene 2000 ND ND
Aroclor-t0ii6 2000 ND WD
Aroclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
iroclor-!248 2000 ND ND
Aroclor-1254 2000 ND ND
Aroclor-1260 20C0 ND ND

EPA has not yet determined detection limits for these compounds.

192



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: SoilSi
I
Date Received: September 29, 1988 Work Order: 1063
Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address:710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

- Lab Number: 88092801 88092802
ISample No.: DANGB-2-SL29- DANGB-3-SL28-

SD1 SDI
Date Sampled: 9-26-88 9-26-88
I Time Sampled: 10:00 14:20
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 22 11

Compound Detection ANALiTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
Phenol 330 ND ND

2,4-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND
2,4,6-Trichlorophenol 330 ND ND
4-Chloro-3-methylpl nol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol --* ND ND
2,4,5-Trichlorophenol 330 ND ND

------------------ ---
Analyst Labko.L dtory Supervisor

EPA has not yet determined detection limits for these compounds.

I B Comoound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

)ate Received: September 29, 1988 Work Order: 1063
jate Reported: December 9, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 378-30

Lab Number: 88092803 88092804
Sample D'o.: DANGB-3-SL1O- DANGB-3-SL9-

SDI SD1
Date Sampled: 9-26-88 9-26-38
Time Sampled: 14:00 10,00
Date Extracted: 10-07-88 10-07-88
.ate Analyzed: 11-15-88 11-15-88
?ercent Moisture: 13 13

Zompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg us/kg

1,3-Dichlorobenzene 330 N') ND
1,4-Dichlorobenzene 330 ND ND

Hiexachloroethane 330 ND ND
3is(2-chloroethyl)ether 330 NJD ND
1,2-Dichlorobenzene 330 ND ND
.A-Nitrosodimethylamine 330 ND ND
6is(2-chloroisopropyi)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
Aexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND
Tsophorone 330 ND ND
,4aphthalene 330 ND ND
3is(2-chloroethoxy)methane 330 ND ND
--Chloronaphthalene 330 ND ND
Aexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
)imethyl phthalate 330 ND ND
!,6-Dinitrotoluene 330 ND ND
-'luorene 330 ND ND
, 'ntrotouene 330 ND ND
Aethyl phthalate 330 ND ND
j-Nitrosodiphenylamine 330 ND ND
iexachlorobenzene 330 ND ND

iii94



I
Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

IDate Laceived: September 29, 1988 Work Order: 1063
Date Reported: December 9, 1988 Job Number: OR001

IFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab N umber: 88092803 88092804
Sample No.: DANGB-3-SL10- DANGB-3-SL9-

J SD1 SD1
Date Sampled: 9-26-88 9-26-88
Time Sampled: 14:00 10:00

hate Extracted: 10-07-88 10-07-88
DatQ Analyzed: 11-15-88 11-15-88
Percent Moisture: 13 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND ND
Anthracene 330 ND ND

Dibuty! phthalate 330 ND ND
Fluoranthene 330 ND ND
I-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 ND ND
Bi(2-ethylhexyl) phthalate 330 ND 16
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND
Benzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Benzo(a)pyrene 330 ND ND
indeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)authracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
5enzyl Alcohol 660 ND ND

1" 12



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: September 29, 1988 Work Order: 1063
late Reported: December 9, 1988 Job Number: OR001

Vo: ES:Oak Ridge/Duluth ANG!3 ATTN: Mr. Bill Hayden
kddress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092803 88092804
Sample No. : DANGB-3-SLIO- DANGB-3-SL9-

SDI SDI
Date Sampled: 9-26-88 9-26-88
lime Sampled: 14:00 10:00
Date Extracted: 10-07-88 10-07-88
D~ate Analyzed: 11-15-88 11-15-88
Percent Moisture: 13 13

2:ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -*ND ND
Aniline -*ND ND
4-Aminobiphenyl -- DND
4-Chloroaniline 660 ND ND
i-Chloronaphthalene -*ND ND
Dibenzofuran 330 ND ND
p- Dimethylaminoazobenzene -*ND ND
7,12-Dimeth-ylbenz(a)anthracenie -*ND ND

a-a-Dimethylphenethylamine -*ND ND
Diphenylamine - ND ND
Ai,2-Diphenylhydrazine -*ND ND
Ethyl methanesul~xonate -*ND ND
3-Methylcholanthrene -*ND ND
>ethyl methanesulfonate -*ND ND
2-Methylnaphthalene 330 ND ND
1-N4aphthylamnine -*ND ND
.Naphthylamine -*ND ND
2-i Lrolie10NDD

3-it roan iline 1600 ND ND
34-Nitroailline 1600 ND ND

.V-Nitroso-di-n-butylamine -*ND ND

.4-Nitrosopiperi.5ine -*ND ND
Pentachlorobenzene -*ND ND
2entachloronitrobenzene -*ND ND
Phernacetin -*ND ND
4:-Picoline -*ND ND
Pronamide -*ND ND
1,2,4,5-Tetrachlorobenzene -*ND ND

k EPA has not yet determined detection limits for these compounds.

I-9
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: SoilI
Date Received: September 29, 1988 Work Order: 1063

I Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092803 88092804
J Sample No.: DANGB-3-SL10- DANGB-3-SL9-

SD1 SD1
Date Sampled: 9-26-88 9-26-88
Time Sampled: 14:00 10:00
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 13 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- ND ND
Gamma-BHC -- , ND ND
Beta-BHC 660 ND ND
Heptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
Heptachlor epoxide 300 ND ND
Endosulfan I -- , ND ND
Dieldrin 500 ND ND
4,*'-DDE 1000 ND ND
Endrin -- , ND ND
Endosulfan II -- ND ND
4,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 2000 ND ND
Methoxychlor -- , ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND NDf Aroclor-1251 2000 ND ND
Aroclor-1260 2000 ND ND

~ * EPA has not yet determined detection limits for these compounds.

1;j



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

..ate Received: September 29, 1988 Work Order: 1063
Jate Reported: December 9, 1988 Job Number: *0R001

FO: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
%ddress:710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

L~ab Number: 88092803 88092804
Sample No.: DANGB-3-SL1O- DANGB-3-SL9-

SDI SDI
o)ate Sampled: 9-26-88 9-26-88
Time Sampled: 14:00 10:00
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 13 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

~-Chlorophenol 330 ND ND--- -- -- -- -- - -- -- -- -- -- -- --
2-Nitorophenol 330 ND ND
Phniohno 330 ND ND
P,4-he etyoleo 330 ND ND
2, 4-Limchlpheniol 330 ND ND
2,4,-chloropheol 330 ND ND
t,4C6-or-3mhyphenol 630 ND ND
a,-Dintropmehno l 1600 -ND ND
2, 6-Dicirophenol 1600 ND ND
2,-ethl-4 Dirophenol 10 ND ND
?-ethlorophenloheo 1600 ND ND
?-Ntachrophenol 1600 ND ND
4-ero Acid 1600 ND ND
6-ethiphAcnol1330 ND ND
3-& -Methylphenol 330 ND ND
3,&4-etracphiooheo 330 ND ND

2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

k EPA has not yet 6etermined detection limits for these compounds.

3 = Compound was detected in the Dlank.

JUTE: Samples .re discarded 30 days after results are reported unless
other arranagements are made. Hazardous samples will be returned
to client or disposed of at client expense.



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Date Received: September 29, 1988 Work Order: 1063IDate Reported: December 9, 1988 Job Number: OR001

IFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 110 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

1Lab Number: 88092805
jSample No.: DANGB-3-SL8-

SD1
7Date Sampled: 9-26-88
Time Sampled: 15:30
.Date Extracted: 10-07-88
Date Analyzed: 11-15-88

-Percent Moisture: 18

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

1-Dichlorobenzene 330 ND---------------------------
1,3-Dichlorobenzene 330 ND
HexaDchloroeane 330 ND
His(2chloroethylnete 330 ND
Bis2-chloroenzleer 330 ND
N,-ir oomne ne 330 ND
B-i(cooisorlethyi er 330 ND
Ni-trooinpropylminer 330 ND
Hexachrobutadieneylmi 330 ND
1,2,chlorcorobenene 330 ND
1,i1Trenzenezen 330 ND
Nisoroezne 330 ND
Isophhalne 330 ND
Napht-hloethnythn 330 ND
B2 -Chloro thoxlen a 330 ND
HexChlorocycthlenten 330 ND
Aeachlohylenaie 330 ND
Acenaphthyene 330 ND
Airenyphtka a 330 ND
2-Dinitrotolene 330 ND
i'luorenetooun 330 ND

2,1-Dinitrotoluene 330 ND
Diethy! phthalate 330 ND
N-Nitrosodiphenylamine 330 NDIHexachlorobenzene 330 ND

'j-



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

jate Received: September 29, 1988 Work Order: 1063
9ate Reported: December 9, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
i.ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 378j0

,ab Number: 88092805
z.ample No.: DANGB-3-SL8-

SDI
-ate Sampled: 9-26-88
'ime Sampled: 15:30
)ace Extracted: 10-07-88
jate Analyzed: 11-15-88
?ercent Moisture: 18

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

?henanthrene 330 ND
4nthracene 330 ND
Dibutyl phthalate 330 ND
;luoranthene 330 ND
=-Chlorophenyl phenyl ether 330 ND
v-rene 330 ND

:utyl Benzyl phthalate 330 ND
iis(2-ethylhexyl) phthalate 330 330
:hrysene 330 ND
=-Bromophenyl phenyl ether 330 ND
Lenzo(a)anthracene 330 ND
)i-n-octylphthalate 330 ND
:enzo (b) f luoranthene 330 ND
3enzo(kyrluoranthene 330 ND
Lenzidine 2000 ND
.,3'-Dichlorobenzidine 660 ND
:enzo(a)pyrene 330 ND
-ndeno(1,2,3-cd)pyrene 330 ND
)ibenzo(a,n)anthracene 330 ND
.enzo(ghi)perylene 330 ND
.;enzyl Alcohol 660 ND

'Oro
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I Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: SoilI(continued)
Date Received: September 29, 1988 Work Order: 1063
Date Reported: December 9, 1988 Job Number: OR00i

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite.F-103

Oak Ridge, TN 37830

Lab 'umber: 88092805
JSample No.: DANGB-3-SL8-

SD1
Date Sampled: 9-26-88

ITime Sampled: 15:30
tDate Extracted: 10-07-88
Date Analyzed: 11-15-88

,-Percent Moisture: 18

Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

Acetophenone -- ND
Aniline -- * ND
I-Aminobiphenyl -- * ND
k-Chloroaniline 660 ND
1-Chloronaphthalene -- ND
Dibenzofuran 330 ND
p-Dimethylaminoazobenzene -- * ND
7,12-Dimethylbenz(a)anthracene -- * ND
a-,a-Dimethylphenethylamine -- , ND

1 Diphenylamine -- * ND
1,2-Diphenylhydrazine -- * ND
Ethyl methanesulfonate -- ND
3-Methylcholanthrene -- , ND
Methyl methanesulfonate -- * ND
2-Methylnaphthalene 330 ND
I-Naphthylamine -- , ND
2-Naphthylamine -- ND
2-Nitroaniline 1600 ND

i 3-Nitroaniline 1600 ND
4-Nitroaniline U600 ND
N-Nitroso-di-n-butylamine -- * ND

i N-Nitrosopiperidine -- , ND
Pentachlorobenzene -- * ND
Pentachloronitrobenzene -- , ND
Phenacetin -- , NDI 2-Picoline -- ND
Pronamide -- ND
1,2,4,5-Tetrachlorobenzene -- * 1601 ND

* EPA has not vet determined detection limits for these comountds.



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

Jate Received: September 29, 1988 Work Order: 1063
jate Reported: December 9, 1988 Job Number: OR00

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092805
5ample No.: DANGB-3-SL8-

SD1
jate Sampled: 9-26-88
time Sampled: 15:30
)ate Extracted: 10-07-88
Date Analyzed: 11-15-88
?ercent Moisture: 18

Sompound Detection ANALYTICAL RESULTS
Limits tiry weight)
ug/kg ug/kg

Alpna-BHC -- * ND
3amma-BHC -- , ND
3eta-BHC 660 ND
Aeptachlor 330 ND
jelta-BHC 500 ND
Aldrin 330 ND
Keptachlor epoxide 330 ND
Endosulfan I -- * ND
.)ieldrin 500 ND
1,4'-DDE 1000 ND
indrin --- , ND
Endosulfan II ND
1,4'-DDD 500 ND
;,4'-DDT 830 ND
indosulfan Sulfate 1000 ND
Endrin aldehyde ND
Endrin Ketone ND
hlordane 2000 ND
lerhoxycnlor -- * ND
?oxaphene 2000 ND
Aroclor-1016 2000 ND
Aroclor-1221 2000 ND
Aroclor-1232 2000 ND
Aroclor-1262 2000 ND
Arocior-1248 2000 ND
4roclor-1254 2000 ND
Aroclor--1260 2000 ND

1602
EPA has not yet determined detection limits for these compounds.



IPriority Pollutant Analysis page 5 of 5
Acid Extractab.es -- SW 8270

ii Matrix: Soil

Date Received: September 29, 1988 Work Order: 1063

I1 ate Reported: Decembei 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Ay~ddre ss:710 S. Illinois Aye, Suite F-103

I Oak Ridge, TN 37830

I Lab Number: 88092805
Sample No.: DANGB-3-SL8-

SD1I Date Sampled: 9-26-88
Time Sampled: 15:30
Date Extracted: 10-07-88
Date Analyzed: 11-15-88
1Percent Moisture: 18

-Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

----Chiorophenol- -- -- -- -- - -- -- -- - --330- -- -ND- --
2-Nitorophenol 330 ND
?hierioph o 330 ND
Phenoel yphno 330 ND
.2,1-Dicehlphenol 330 ND
i 2,1,-richorophenol 330 ND
2,-lr-3mhyphenol 630 ND
4-Dintro-3mtphenol 1600 ND

I2,6-Dicirophenol 1600 ND
2,-Dithlo4 -irophenol 10 ND
-Pethlo46irophenol 1600 ND
P-ntcrophenol 1600 ND
IBeNzto Acid 1600 ND
-enz yohi no 33d60 ND
-& -Methylphenol 330 ND
3&4,-etrhy rphenol 330c ND

2,4,5-Trichlorophenol 330 ND

- - - - - - - - - - - ---- - - - - -

Analyst ILaboratory Supervisor
*EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
otner arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense. U
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092672-88092676, 88092731-88092741
SAMPLE NO(S).: 88092781-88092783, 88092799-88092800

The detection limit for the analyte(s); arsenic, cadmium,
chromium, lead, barium and mercury are provided by the sub-contract
laboratory and based on a dry-weight of the sample.

89-DULU0832 1 1G06 CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092737, 88092801-88092805

I

The detection limit for the analyte(s); arsenic, cadmium,
chromium, lead, barium and mercury are provided by the sub-contract
laboratory and based on a dry-weight of the sample.

89-DULU0828 I 1C08 CNF 02
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO.: 88092805

j WORK ORDER NO.: 1063

I
I
I
I

When sample 88092805 was first analyzed, the area counts for the
sixth internal standard was low. A second analysis gave the same
result, indicating a matrix effect. Since no target compounds were
found in this sample, the results should not be affected.

88-AI-DULU0701 16i 7 CN-FRM01
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5E
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)
.ab Name: Engineering Science Contract: .

,ab Code: Case No.: SAS No.: SDG No.:

,ab File ID: >TI115 DFTPP Injection Date: 11/15/88

nstrument ID: 70 1 DFTPP Injection Time: 12:02

% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE

51 30.0 - 60.0% of mass 198 54.1
68 Less than 2.0% of mass 69 1.0( 1.5)11
69 Mass 69 relative abundance 6 .
70 Less than 2.0% of mass 69. _ 0.0( 0.0)11
127 40.0 - 60.0% of mass 198 46.1
197 Less than 1.0% of mass 198 0.0
198 Base Peak, 100% relative abundance 100.
199 5.0 - 9.0% of mass 198 6.2
275 10.0 - 30.0% of mass 198 16.3
365 Greater than 1.00% of mass 198 1.95
441 Present, but less than mass 443 6.5
442 Greater than 40.0% of mass 198 44.3
443 1 17.0 - 23.0% of mass 442 1 8.2( 18.5)21

1-Value is % mass 69 2-Value is % mass 442

'HIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME
SAMPLE ID FILE ID ANALYZED ANALYZED

011 60 ug/ml BNA STD >S0533 11/15/88 12:18
021 88092756 iml + IS >S0534 1 11/15/88 1 13:36 I
031 88092757 Iml + IS >S0535 1 11/15/88 14:36 I
041 88092758 Iml + IS >S0536 1 11/15/88 16:06Ir
051 88092759 Iml + IS >S0537 1 11/15/88 17:04
061 8f092799 Iml + IS >S0538 1 11/15/88 18:04
071 88092800 Iml + IS >S0539 1 11/15/88 19:04
081 88092801 lml + IS >S0540 11/15/88 20:03
091 88092802 Iml + IS >S0541 11/15/88 21:02
101 88092803 Iml + IS >S0542 11/15/88 22:02
1i 88092804 Iml + IS >S05&3 11/15/88 23:01
121 88092805 lml + IS >S0544 11/16/88 0:01
131I
141I
151 __I

161 I _I

181 I I
19! I I
20 1II.
21! __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ II_ _ _ _ _ __ _ _I

221 I I
) age I of I
ag o 1FORM V SV 1/87 Rev. $
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.1c.vInuill Caiwation Cnec-K

HSL Compounds

Case No: Calibration Date: 11/15/88

Contractor: t* ~ c~Jb ce'~ Time: 12:18)

Contract No! Laboratory 1D: >50533

Instrumen, 10: s. Initial Calibration Date: I4

finimum R-" for SPCC is Mlaximumt X D;Ff for CCC is

Comnpound RF RF XDiff CCC SPCC
M-Nitroso-Dimethylanine .90169 .16029 82.22
2-Fluorophenol 1.15802 .51265 55.73
bis(2-Chloroethyl)ether 1.11892 1.43874 28.58
Phenol 1.41657 1.36725 3.48
Phenol-d5 1.22488 1.23795 1.07

Anlie.54193 .47227 12,85
2-hlroheol1.23175 1.20081 2.51

1,3-Dichlorobenzene . 1,47535 1.47853 .22
iA-H chlorobenzene 1.40530 1.44377 2.74
Benzyl Chloride - - -

Benzyl Alcohol .72906 B83273 14.22
1,2-Dichlorobenzene 1.32240 1.63588 23.71
2-riethylphenol 1,17367 1.80101 53.45
3-&-4-tlethylphenol 1.07139 1,90981 78.25

-. bis(2-chloroisc.?ropyl)Ether 2.15627 3.96392 83.83
N-INitroso-Di-n-Propylaralne .84050 1.26879 50.96 *

P.Exachloroethane .53840 .99939 85.62
Dibromochicropropane - -

Hitrobenzene .40312 .4507? 11.83

2-Hitrophen:! .24657 .24842 .75
Nitprozne- .74170 .42283 8.04

2,4-Dimethyiphenol .34849 .36595 4.98
Benzoic Acid .29725 .27017 9.11
2,4-Dichlorephenol .56733 .51873 8.57
1,2,4-TrichlorobeazenE .36913 .31748 13.99
N'aphthalen~e .94589 .95770 1.25
4-Chlorianiline .36309 .36756 1.23
Hexachlorobutadiene .20283 .15709 22.55
4 -Chicro-3-Methylpheriol .31360 .3456 8.60
2-riethyinaphthalene .56397 .60966 8.10

RF - Response Factor from daily standard file at 60.00 mg/I

Dr' - A..- n~raq= Response Factor from Iitiial Calibration Form U1

%Diff - % Difference from original average or curve

CCC - Calibration Check Compounds C) SPCC - System Performance Check Compounds (*

Form VII Page 1 of 3

1621.



Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 11/15/88

Contractor: Time: 12:18

Contract Ho: Laboratory ID: >S0533

Instrument I0: Initial Calibration Date: 0/43/88

Minimum RF for SPCC is Maximum Z Diff for CCC is X

-Compound RF RF XDiff CCC SPCC

Hexachlorocyclopentadiene .29568 .25729 12.98 *'

2,4,6-Trichlorophenol .42280 .37532 11.23 i

2,4,5-Trichlorophenol .52897 .44484 15.90
2-Fluorobiphenyl 1.27220 1.13943 10.44
2-Chloronaphthalene 1.23784 1.17391 5.16
2-Hitroaniline .47288 .55839 19.08
Divethyiphthalate 1.40629 1.27836 9.10
2,6-Dinitrotoluene .37415 .36141 3,40
Acenaphthylene 1.68918 1.63752 3.06
3-Nitrcaniline .44557 .54059 21.33
2,4-Dinitrophenol .11898 .13791 15.91
Acenephthene 1.13011 1.04381 7.64 '

Dibe;.zofuran 1.64131 1.55876 5.03
2,4-Dinitrotuluene .28418 .35220 23.94
4-Nitrophencl .28450 .25771 .41
Fluorene 1.12850 1.03950 7.89
Ciethylphthalate 1.20939 1,12640 6.86
4-Ch~orophenyl-phepylether .59183 .52002 12.13
4-Nitroanline .35956 .32824 8.71
2,4,6-Tribrono;pbenoi .21023 .15751 25.08
1,2-Diphenylihdrazine - - -

Alpha-SHC
Bete-BHC- -

Gamma-SHC - -

Delta-BHC - -

eptachlor -

Aidrin - -
-Hitrcsodip~enylarine .40286 .45819 13.73 *

4,6-Dinitro-2-Methylphenol .10514 - -

4-Bromophenyi-phenylether .21301 .20284 4.78
Hexachlorobenzere .26273 .24459 6.90
Pentachiorophenol .14536 .13557 6.73 *

RF - Response Factor from daily standard file at 60.00 mg/L

Ri - Ruerage Response Factor from Initial Calibration Form VI

ZWiff - X Difference from original average or curve

CCC - Caiibrition Check Compounds (*) SPCC - Systea Performance Check Compounds (**)

Forn UII Page 2 of 3
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LOrt-rhulfig t.6 i6G LneCK

HSL Compounds

Case No:Calibration Date: 11/15/88

Contractor: C4g Time: 12:18

Contract No: Laboratory I0: >S0533

Instrument ID: .A-Initial Calibration Date: 10/kA5S8

J Minimum RF for SPCC is Miaximum X Diff for CCC Is I

Compound RF RF %Diff CCC SPCC

Phnntrn 1.03431 1.05584 2.08
Anthracene 1.05155 1.11695 6.22
Di-n-Butylphthalat? 1.51956 1.80720 18.93
4,4'-Dibromnobiphenyl - - -

Fluoranthene 1.19047 1.16453 2.18
Heptachlor Epoxide - - -

Endosulfan I - - -

4,4'-DDE - - -

Dieldrin - - -

Endrin - - -

4,4'-DOD - -

Endosulfan 11 - - -

Endrin Aldehyde - - -

4,4'-DDT - - -

Endosulfan Sulfate - - -

Dibutyichiorend%'ate - - -

Benzidine .04023 .01995 50.41
* Pyrene 1.56086 1.5535? .47

Terphenyl-d14 1.05835 1.00843 4.72
Butylbenzylphthalate 1.033,90 1.22045 18.04
3,3'-Dichlorobenzidine .13689 .15251 11.41
Chrysene .99655 1.01734 2.09
Senzo(a)Anthracene 1.10407 1.15369 4.49

j bis(2-Ethylhexvl)Phthalate 1,21073 1.47275 21.64
Di-n-octvlphthalate 3 40275 4.09325 20.29 *
Benzo~a)PYrefie 1.32098 1,33360 .95 *
Benzob)Fluoranthene 1.60850 1,65422 2.84
IndenoU1,2,3-cd)Pyrene .96800 .90973 6.02
Diber~zo(a,h)Anthracene .87481 .82925 5.21
Benzo(k)Fluoranthene 1.44370 1.41855 1.74
Benzo(g9jJ)Perylene B89761 .83422 7.06

RF -Response Factor from daily standard file at 60.00 mg/I

-r Average Response Factor from initial abainFr V1

%Diff - X Difference from original average or curve

CCC - Calibration Check Compounds () SPCC - Systemp Performance Check Compounds (*

Form U11 Page 3 of 3



8B
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract: .....

Lab Code: Case No.: - SAS -No.: SDG No.:

Lab File ID (Standard): >S0533 Date Analyzed:11/15/88

Instrument ID: 70 1 Time Analyzed: 12:18

I ISI(DCB) I I 1S2(NPT) IS3(ANT)
I AREA #1 RT AREA #1 RT I AREA #1 RT I

1 !2 HOUR STD! 27733. 1 9.141 182133. 1 12.741 108055. 1 18.201
I I == = = = = = === I==== == == I= ==== I= ======== I======

I UPPER LIMIT! 55466. 1 1 364266. 1 1 216110. 1
= = = = = = = = - - - -- . . . . l . . . . . ..1! . . . .

I LOWER LIMIT! 13867. 1 1 91067. 1 1 54028.
== = = = = = = = = == == = I= I== == = = = == = = = == = =

I SAMPLE -1 1 1 1 1
I NO . I I I I I

01188092756 imlI 26321. 1 9.11! 188785. 1 12.691 108101. 1 18.171
02188092757 imlI 22012. 1 9.11! 165783. 1 12.69! 99027. 1 18.171
03188092758 iml 21368. 1 9.11! 121499. 1 12.70! 90650. 1 18.18!
04188092759 ImlI 19852. 1 9.111 144444. 1 12.70! 95432. 1 18.181
05188092799 Imll 20240. 1 9.121 148921. 1 12.701 99312. 1 18.19!
06188092800 ImlI 15553. 1 9.131 104958. 1 12.70! 75115. 1 18.19!
07188092801 imlI 17191. 1 9.121 121613. 1 12.70! 82784. 1 18.19!
08188092802 ImlI 15845. 1 9.13! 105827. 1 12.70! 72245. 1 18.181
09188092803 ImlI 15532. 1 9.14! 110310. 1 12.71! 75905. 1 18.191
10188092804 IMl 18994. 1 9.13! 134911. 1 12.71! 88047. 1 18.19!
11188092805 Iml 19574. 1 9.151 143014. 1 12.73-! 84935. 1 18.27!

1311
1411
1511
1611
1711
1811
1911
201
211_
221

IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) = Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 1OWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

?age I of I

FORM VIII SV- 1/87 Rev.
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8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering Science Contract: -

Lab Code: ES01 Case No.: SAS No.: SDG No.: -.

Lab File 1D (Standard): >S0533 Date Analyzed:11/15/88

Instrument ID: 70 1 Time Analyzed: 12:18I
,IS4(PHN) IS5(CRY) IS3(PRY)

I AREA #1 RT I AREA #1 RT I AREA #1 RT I

1 12 HOUR STDI 150.930. 1 22.841 111521. 1 31.301 71072. 1 37.261=-5 ==I =========j =====. === == = == ==== I==

I UPPER LIMIT! 301860. 1 223042. 1 142144. 1 1

I LOWER LIMIT! 75465. 1 1 55760. 1 1 35536. 1

IEPA SAMPLE I I I I I I
NO . I I I I I I

01188092756 imlI 169180. 1 22.821 120335. 1 31.261 73334. 1 37.211
02188092757 Imll 155838. 1 22.821 109842. 1 31.251 66220. 1 37.191
03188092758 ImlI 163686. 1 22.821 135347. 31.261 81498. 1 37.221
04188092759 ImlI 162511. 1 22.831 138671. 1 31.271 83317. 1 37.221
05188092799 imlI 167509. 1 22.821 135689. 1 31.271 88243. 1 37.221
06188092800 ImlI 128735. 1 22.831 124340. 1 31.281 56563. 1 37.221
07188092801 ImlI 141578. 1 22.821 122525. 1 31.271 56438. 1 37.221
08188092802 ImlI 122241. I 22.83! 113184. 1 31.281 52458. 1 37.231
09188092803 imlI 138150. 1 22,851 119430. 1 31.291 55151. 1 37.291
10188092804 ImlI 154464. 1 22.831 128924. 1 31.29! 58927. 1 37.281
11188092805 Iml 55959. 1 23.101 58683. 1 31.431 22931.* 37.431

13-;

1.51
161

f 171
181
191S 201

- 211
221 .IS4 (PHN) = Phenanthrene-d0 UPPER LIMIT =_+ 100%

IS5 (CRY) = Chrysene-d12 of internal stansard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

{ of internal standard area.

#Column used to flag internal standard area values with an asterisk

page I of I
13 _FORM VIII SV-2 1/87 Rev.
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SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract:

Lab Code: Case No.: SAS No.: SDG No.: _

Lab File ID: >T1201 DFTPP Injection Date: 12/01/88

Instrument ID: 70 1 DFTPP Injecticn Time: 10:25

% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE

51 30.0 - 60.0% of mass 198 47.3
68 Less than 2.0% of mass 69 0.0( 0.0)1
69 Mass 69 relative abundance 58.
70 Less than 2.0% of mass 6'9 .7( 1.3)'

127 40.0 - 60.0% of mass 198 40.6
197 Less than 1.0% ,f mass 198 .6
198 Base Peak, 100% relative abundanceI 100.
199 5.0 - 9.0% of mass 198 7.6
275 i10.0 - 30.0% of mass 198 17.7
365 Greater than 1.00% of mass 198 1 1.45
441 Present, but less than mass 443 7.8
442 Greater than 40.0% of mass 198 49.8
443 17.0 - 23.0% of mass 442 I10.0( 20.0)2

1-Value is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS

LAB LAB I DATE I TIME I
SAMPLE ID FILE ID ANALYZED ANALYZED I

011 80 mg/L BNA STD >S0618 12/01/83 10:43 1
021 88103044 AC Iml >S0619 12/01/88 I11:471
031 88103044 BN lml >S0620 12/01/88 12:47 1
041 88103045 AC iml >S0621 12/01/88 13:47 I
051 88103045 BN Iml >S0622 12/01/88 14.:47 I
061 88103047 AC Iml >S0623 12/01/88 15:47
071 88103047 BN Iml >S0624 12/01/88 16:46
08! 88103048 AC lml >S0625 12/01/88 17:46 I
091 88103048 BN iml >S0626 12/01/88 18:46
10! 88103049 AC iml >S0627 12/01/88 19:45
111 88103049 BN Iml >S0628 12/01/88 20:45
12! 88092805 Iml REANAL. >S0629 1 12/01/88 1 21:44
131
141
151
161 1
171
181
191
20O
211I
221 -

page iofI
FORM V SV 1 87/ Rev
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ri. 1;.Tjri so Dr TPP SC at 7T
bL b l,1 . NRII 4.95 miri.

5 150 200 250 300 35v 400

198
c ""100

90g .90

O~ -70

60

442 6

50 77 o50
S 127 5

40- -40

3':o -30

C 9 / 20

10 23- 10

. " 1 1 A

, i .,, ;,,b11,, t ,,,L I., i il , 35, . 40,0 . ,0
50 100 15,3 200 250 300 35Q 40

File: )TIMOI Scan,: 78 Retn. time: 4.95

M/z 1rt. mlz IrL mlz Int. mlz Int. mh Int.

41.!0 1,302 86,00 .679 136.05 .637 187.05 3.J93 243.20 .609
43.10 1.690 91.00 .969 137.05 .679 187.95 .346 244.10 7.907
44.10 3.019 93 10 4.307 140,95 2.036 109.15 .748 245.10 1.149
48.90 .817 94.10 .568 142,05 .900 191.05 .623 246.10 1.454
50.10 13.295 95.00 .679 142,95 .526 192.15 1,094 255.10 39.233
51.10 47.320 96.00 ,900 147.05 1.191 193.15 1.233 256.10 5.276
52.10 2.617 97.00 .609 148.05 2.147 196.10 2,825 258.00 1.690
55.10 1.786 98.10 2.839 152.95 .789 196.90 .582 259.00 .360
56.10 2.230 99.10 2,659 155.05 1.025 198.10 100,000 265.10 .983
57.10 5.179 101.10 1.676 156.05 1.579 199.10 7,589 273.00 1.288
60.10 .568 103.10 .831 158.05 .429 201.60 .540 274.15 3.102
61.00 .03 104.00 1.177 158.95 .623 201.80 .526 275.15 17.740
63.10 1.371 105,10 1,316 160.05 .845 204.10 2.853 276.15 2,160
65.20 .956 107.00 11.467 161.15 1.066 205.10 4.695 277.05 1.606

60.00 58.191 108.00 1.870 161.75 .305 206.10 !9.152 296,15 4.805
70.00 .748 110.00 30.508 161.95 .305 207.10 4.335 303.15 .595
71.10 .872 111.10 4.251 165.05 .803 208.10 1.108 315.15 .429
73.10 1.357 112.00 .595 166.05 .886 209.00 .499 323.15 1.620
74.10 4.127 116,00 .706 167.05 3,850 210.60 .582 334.15 1,025
75.00 6.772 116.90 5.941 168.05 1.523 210.90 .748 354.30 .512
76.10 2.188 117.95 .374 174.15 1.066 217,10 4.764 365.10 1,454
7.10 42.446 123.15 1.329 175.05 1.316 221.10 6.467 421.20 .415
78.00 3.434 127.05 40.631 176.15 .499 223.10 1.482 423.10 2.548
79.10 2.797 128.15 3.587 177.05 1.011 224.10 9.639 424.20 .526
8010 2.257 129.05 19,249 179.05 3.157 225.10 3,227 441.25 7.783 1G ,7
81.00 4 071 130.05 1.496 180.05 1.994 226.20 .388 442.25 49.758
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Case No. Calibration Pate: 12/01/88

Cont'actor: ct.-ti L L' - " Time: 10:43

Contract No.: Laboratory 10t >S0618

Instrume~nt !D: .. Initial Calibration Date: l0/."8

Mlinimm RF for SPCC is Ihaxitum % Diff for CCC is X

Comp~ound RF RF Y.Diff CCC SPCC

tH-fi tro so-,imet hk Ia~i ne .70169 1.00200 11.12
2-Fluorophenio) 1.15802 1.32723 14.61
bis(2-Chloroetfiyl)ether 1.11892 1.18897 6.18IPheijol 1.41657 1.56014 10.14
Pherol-dS 1.22488 1.16494 4.89
Aniline .54193 .4677? 13.68
2-Chloropienol 1.23175 1.26754 2.91
1,341'chloro'erizene 1.47535 1.40440 4.81
1,4-Dichloroberizene 1.40530 1.43749 2.29
Benzyvl Chloride - - -

PBenzyl Rlcohcl .72906 .60207 17.34
1,2-Dichlorobenzeie 1.32240 1.42778 7.97
2-11etliVlphenol 1.17367 1.65501 41.01
N--4-ht~chylpheriol 1.07139 1.39023 29.76
bis(2-chloroiso'ropyl)[ther 2.15627 3.45750 60.35
H-Hitros,,-Di-r-Propyla ,ine .84050 .96233 14.49
Iexachloroethane .53840 57@99 7.54

Ditbromochloropropane - - -

Hi troberizerie .40312 .49368 22.47
Nitroberizene-dF- .39137 .4533? 15.84
2-11itrophenool .24657 .26156 6.08
Isophorone .74170 .83342 12.37
bis(2-Chloroetoxy)methane .49386 .55098 11.57
2,4-Dimethyiphienol .34849 .40824 17 15
Benzoic Acid .29725 .37451 25.9
2,4-Dichloropherol .56733 .56968 .41
l,2,4-TricI.Iorotberzene .36913 .33628 8.90
Naphthalene .94589 .95472 .93
4-Chloroailine .36309 .33929 6.56
Nexachlorobutaeiiene .20283 .20554 1,34
4-Chloro-3-tiethylpheno) .31360 .373e4 18.96
2-tlethvlnaplIthal!!ne .56397 .59036 4.68

------------- ----------- ------- ------- ------- --- ----

RF - Respornse Factor from daily standard file at 80.00 Piq/L

TF - Averaqe Response Factor from Initial Calibration form VI

YOMf % Difference from original average or curve

CC( Calibr-ation Check Compounds () SPCC - System Performance Check Compounds (to)

Form VII Page 1 of 3



HSL Compounds

Case N3: Calibration Date: 12/01/88

Contractor: Time: 10:43

Cortra:t No: Laboratory ID: >50618

Instrument ID: Initial Calibration Date: 10

Minimnli RF for SPCC is Maximum Z Diff for CCC is

Compourd RF RF 0Diff CCC-SPCC

Nexacillorocyclopentadiene .29568 .28712 2.89 '*

2,4,6-Trichloropherol .42280 .41173 2.62
2,4,5-Trichlorophenol .52897 .47765 "9.70
2-Fluorobiphenyl 1.27220 1.12240 11.7?
2-Chloronaphtlalene 1.23784 1.09432 11,5?
2-Mitroanilnie .47288 .60078 27.05
Dimethylphthalate 1.40629 1.30815 6.98
2,6-Ginitrotoluene .37415 .35941 3.94
Acenaphthflene 1.68918 1.57961 6.49
3-Hitroarfiline .44557 .60564 35.92

2,4-Dinitrophenel .11898 .10856 8.76 "

Acenaphthene 1.13011 .97491 13.73
Dibenzofuran 1.64131 1.53146 6.69
2,4-Dinitiotoluene .28418 .32108 12.99
4-Hitrophenol .28450 .20429 28.19 ,
Fluorene 1.12850 .98140 13.04
Diethylphthalate 1.20939 1.11640 7.69
4-Cllorophenyl-phenviether .59183 .54233 8.36
4-Hitroaniline .35956 .32898 8.50
2.4,6-Tribroniophenol .21023 .19717 6.22
1,2-Diphenylhydrazine-
Rlpha-SHC - -

8eta-BHC -

G amh a-BHC
Delta-BqC
Heptachlor
lidrin - - -

H-Hitrosodipherivlamine .40286 .47663 16.71

4,6-Dinitro-2-11ethylphenol .10514 -
4-gromophenyl-phenylether .21301 .23033 8.13
Hexachlorobenzene .26273 .27786 5.76
Pentachiorophenol .14536 .15663 7.75

RF - Response Factor from daily standard file at 80.00 mg/L

RF - Average Response Factor from Initial Calibration Form UI

YDiff - % Difference from original average or curve

CCC - Calibration Check Compounds (,) SPCC - System Performance Check Compounds (,,)

Form VII Page 2 of 3
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HSL Compounds

CaSE He: Calibration Date: 12/01/88

Cor,ractor: S Tim.e: 10:43
Cortract Ho: Laboratory ID: >S0618

Iristruoent ID: Initial Calibration Date: 1/,K188-- -- --- ----- : ---
rininium .r for SPCC is Maximum Z Diff for CCC is Y

Corpound RF RF %Diff CCC SPCC

Phenantrene 1.03431 1.04108 .65

firithracene 1.05155 1.07420 2.15
Di-n-Butylphthalate 1.5.1956 1.45404 '4.31
4,4'-0 ibronobipheny-l - - -
F iuorathere 1.19047 1,18511 .45

Heptachlor Epoxide
Endo~ulfari I
4,4'-D0[

Dieldrin
Endrin -

4,4'-DD0
Endosulfar II
Endrin Aldehkde -

4.4'-DDT
Endosulfan Sulfate
Dibutylchlorendate
Benzidine ,04023 .21134 425.33
Pyrane 1.56086 1.49500 4.22
Terphenyl-d14 1.05835 1.05009 .78
Butyltenzylphthalate 1.03390 1.01039 2.27
3,3'-Dichloro[erzidire .13689 .25871 89.9
Chrysene .99655 1.00683 1.03
Benzo(a)Anthracene 1.10407 1.13998 3.25
bis(2-EthylIhexV!)Pitfialate 1.21073 1.13386 6.35
Di-n-octylphthalate 3.40275 2.91426 14.36 ,
Berzo(a)Pyrene 1.32098 1.28291 2.89 ,
Benzo(b)Fiuoranthene 1.60850 1.47270 8.44
Indenofl,2,3-cd)Pyrene .96800 1.14898 18.70
Dibenzota,h)flnthracene .87481 1.00091 14.41
Berizo(k)Fluoranthene 1.44370 1.35261 6.31
Benzo(q,h,i)PeryIene .89761 .88806 1.06

--------------------------- ------- ------- ------- ---- ----

RF - Response Factor from daily standard file at 80.00 ilg/L

SF Av terage Response factor from Initial Calibration Farn Ui

Yfif - % Difference from original average or curve

CCC Calibration Check Compounds (') SPCC - System Performance Check Compounds {e)

Form, VII Page 3 of 3
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract:

Lab Code: Case No.: - SAS No.: SDG No.:

Lab File ID (Standard): >S0618 Date Analyzed:12/01/88

Instrument ID: 70 1 Time Analyzed: 10:43

ISI(DCB) IS2(NPT) I I IS3(ANT) I
I AREA #1 RT I AREA #1 RT I AREA #1 RT I

1 12 HOUR STD! 112253. 1 9.101 382948. 1 12.721 237539. 1 18.191

I UPPER LIMIT! 224506. 1 1 765896. 1 475078. 1 I

LOWER LIMIT! 56126. 1 191474. 1 1 118770.

I SAMPLE I I I I
I NO. I

01188103044 AC 1 111750. 1 9.101 347264. 1 12.78! 224602. 1 18.22!
02188103044 BN 1 111197. I 9.10! 382155. 1 12.761 240646. 1 18.231
03188103045 AC 1 113923. 1 9.111 397554. 1 12.761 235182. 1 18.21!
04188103045 BN I 107346. 1 9.11! 408891. 1 12.76! 230011. 1 18.221
05188103047 AC 1 136402. 1 9,101 475056. 1 12.75! 293134. 1 18.21!
06188103047 BN 1 123881. 1 9,101 467043. 1 12.731 269218. 1 18.211
07188103048 AC 1 109960. 1 9.11! 391617. 1 12.75! 226783. 1 18.221
08188103048 BN I 104032. 1 9.10! 386345. 1 12.75! 223654. 1 18.22!
09188103049 AC 1 107812. 1 9.111 391256. 112.781 223791. 1-18.221
10188103049 BN I 106834. 1 9.11! 379568. 1 12.761 224775. .1 18.221
11188092805 Iml! 109382. 1 9.12! 401454. 1 12.72! 185747. 1 18.24!
12111
131 -
141 - -

161
17i ]
181I
191I
201 1
211 - -
221 __

ISI (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) = Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LT = _ 50%

of internal standard area,

, # Column used to flag internal standard area values with an asterisk

, page I of I

FORM VIII SV- 1/87 R
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering Science Contract: -

f Lab Code: ES01 Case No.: SAS No.: SDG No.: -.

Lab File ID (Standard): >S0618 Date Analyzed:12/01/88

Instrument ID: 70 1 Time Analyzed: 10:43

I
IS4(PHN) i IS5(CRY) I IS3(PRY) I

1 AREA #1 RT I AREA #1 RT I AREA #1 RT

1 12 HOUR STDI 371488. 1 22.831 278535. 1 31.31 194b23. 1 37.35

I UPPER LIMIT! 742976. 1 1 557070. 1 1 388046. 1 1

I LOWER LIMIT! 185744. 1 1 139268. 1 97012. 1 1

EPA SAMPLE I
NO. I

01188103044 AC 1 367705. 1 22.891 248885. 1 31.321 165782. 1 37.371
02188103044 BN 1 391759. 1 22,911 263466. 1 31.331 167384. 1 37.381
03188103045 AC 1 386460. 1 22.881 268261. 1 31.331 178734. 1 37.371
04188103045 SN 1 .364694. 1 22.891 262383. 1 31.331 175565. 1 37.371
05188103047 AC 1 487950. 1 22.891 345162. 1 3i.321 227671. 1 37.361
06188103047 BN 1 437899. 1 22.88! 324828. 1 31.32! 214448. 1 37.351
07188103048 AC 1 374925. 1 22.89! 263656. 1 31.34! 169197. 1 37.371
08188103048 BN 1 364820. 1 22.87! 253390. 1 31.311 172475. 1 37.36!
09188103049 AC 1 365235. 22.89! 255886. 1 31.33! 169179. 1 37.37!
10188103049 BN 1 359225. 1 22.901 253632. 1 31.33! 159502. 1 37.36!
11186092805 imli 265632. 1 22.99! 181345, 1 31.40! 74390.* 37.44!
121I
131--
141
15 1 ..
161 1
17 1.,
18 I
1 9 .... I I_

2O14 I_____ .!______ I___ ____1____ _____. __

211I
221 II

IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT = + 100%
IS5 (CRY) = Chrysene-d12 of internal stansard area.
IS6 (PRY) = Perylene-d'L2 LOWER LIMIT = - 50%

~of internal standard area.

P Column used to flag internal standard area values with an asterisk

page I of I

FORM VIII SV-2 1/87 Re
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JE S 600 BAN CROFT WAY
BERKELEY, CALIFORNIA 94110

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO1.02

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 9-28-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092781 DANGB-4-SLI6 BA-I 9-27-88 10-17-88
88092781 DANGB-4-SLI6 CD-F 9-27-88 10-19-88
88092781 DANGB-4-SLI6 CR-F 9-27-88 10-18-88
58092781 DANGB-4-SL16 PB-F 9-27-88 10-18-88
88092781 DANGB-4-SLI6 418.1 9-27-88 10-18-88 10-25-88
88092781 DANGB-4-SLI6 MOIS 9-27-88 10-10-88
88092781 DANGB-4-SL16 8010 9-27-88 10-06-88 10-06-88
38092781 DANGB-4-SLI6 8020 9-27-88 10-06-88

7

* If applicable

89-DULU0820 I CL-FRM01

A SUBSIOIARY OF THE PARSONS CORPORATION 137



E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710-

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROOI.02

Project: Duluth ANGB

Sample Preparation Data

aboratory Client Date Date* Date Date*
3ample No. Sample ID Test collected extracted analyzed 2nd col.

38092782 DANCB-SGC4-SS1 Resample AS-F 9-27-88 10-17-88
38092782 DANGB-SGC4-SSI Resample BA-I 9-27-88 10-17-88
38092782 DANGB-SGC4-SSI Resample CD-F 9-27-88 10-27-88
M892782 DANGB-SG04-SSL Resample CR-F 9-27-88 10-18-88
'8092782 DN-SC-S Rsape HG-C 92-81-78

38972 DANGB-SGC4-SS1 Resample PBF9-27-88 10-20-88
38092782 DANGB-SGC4-SS1 Resample 418.1 9-27-88 101-8 10-25-88
38092782 DANGB-SCC4-SSI Resample 418I1 9-27-88 101-8 10-10-88
38092782 DANGB-SGC4-SS1 Resample 8010 9-27-88 10-106-88 1-68
38092782 DANGB-SGC4-SS1 Resample 8020 9-27-88 10-06-88 1-68
38092782 DANGB-SGC4-SSI Resample 8020 9-27-88 10-07-8 102-88 1-68
38092782 DANGB-SGC4-SS1 Resample 8270 9-27-88 100-88 11-15-88

If applicable

89-DULU0820 2 CL-F1M0 1
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l E G 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: 0R001.02

Project: Duluth ANGB

Sample Preparation Data

LaoaoyClient Date Date* Date Date*

J3ample No. Sample ID Test *collected extracted analyzed 2nd col.
88092783 DANGB-SGC4-SS2 Resample AS-F 9-27-88 10-17-88
88092783 DANGB-SGC4-SS2 Resample BA-I 9-27-88 10-17-88I38092783 DANGB-SGC4-SS2 Resample CD-F 9-27-88 10-27-88
138092783 DANGB-SGC4-SS2 Resample CR-F 9-27-88 10-18-88
88092783 DANGB-SGC4-SS2 Resample HG-C 9-27-88 10-17-88I88092783 DANGB-SGC4-SS2 Resample PB-F 9-27-88 10-25-88
88092783 DANGB-SGC4-SS2 Resample 418.1 9-27-88 10-18-88 10-25-88
88092783 DANGB-SGC4-SS2 Resample MOIS 9-27-88 10-10-88
88092783 DANGB-SGC4-SS2 Resample 8010 9-27-88 10-06-88 10-06-88
88092783 DANGB-SGC4-SS2 Resample 8020 9-27-88 10-06-88
-88092783 DANGB-SGC4-SS2 Resample 8080 9-27-88 10-07-88 10-25-88 10-26-88
88092783 DANGB-SGC4-SS2 Resample 8270 9-27-88 10-07-88 11-15-88

*If applicable

89-Al-DULU0820 3 C. -FRt1i01
-- A SUBSIDIARY OF THE PARSONS CORPORATION
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092781-88092783
WORK ORDER NO.: 1057

These soil samples were received at the ES Berkeley Laboratory
on 9-28-88. They were received cold and intact.

89-DULU0821 1 1,640 CN-FRM0 2



ENGINEERING-SCIENCE INC. PAGE1I 11/08/88

ANALYSIS REPORT

I IRK ORDER NUMBER: 1057
OB NUMBER : ZBOOOOOO0440 APPROVED BY ______________

WORK ORDER DATE : 09/28/88 Lab Supervisor

JPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ,( 134)

01 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

JK RIDGE, TN 37830 OAK RIDGE, TN 37830

LHAYDEN

IOF REPORT COPIES: 1

CONTRACT / PO # OR001

CONTACT :BILL HAYDEN

J (615)-481-3920

TASK: 2, UNITS: MG/KG

DANGB-4-SL16- DANGB-SGC4-SS1- DANGB-SGC4-SS2-
SD1 RESAMPLE RESAMPLE

TEST COMPOUND 88092781 88092782 88092783

.ID DIG SOIL NA NA NA

BARIUM 199 37.8 39.5
__'ADMIUm < 0.78 2.5 3.4

_IRCMIUM 21.3N 17.7 N 15.6 N
IMERCURY <0.11 <0.11

LEAD 9.6 22.4 41.2 S

ND -Not Detected

1641



ENGINEERING-SCIENCE INC. PAGE 2

11/08/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1057

)B NUMBER : ZBO000000440 APPROVED BY

RK ORDER DATE : 09/28/88 Lab Supervisor

PORT DATA: CLIENT DATA: 4

,OAK RIDGE/DULUTH ANG6 ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

iNTRACT / PO # : ORO01

tUTACT : BILL HAYDEN
(615)-481-3920

SK: 3, UNITS: mg/Kg

DANGB-4-SL16- DANGB-SGC4-SS1- DANGB-SGC4-SS2-

SD1 RESAMPLE RESAMPLE

ST COMPOUND 88092781 88092782 88092783

8.1 PETROLEUM HYDROCARBONS 160 100 <100

MOISTURE 56.2* 7.0* 7.5*

- Not Detected

1 42



ENGINEERING-SCIENCE INC. -PAGE 3I 11/08/88

ANALYSIS REPORT

IDRK ORDER NUMBER: 1057E
-08NUMBER : ZB0000000440 APPROVED BY f- fi =_S

WORK ORDER DATE :09/28/88 Lab upervisor

j__PORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)I10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
WK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

IF OF REPORT COPIES: 1

I ONTRACT / P0 N : OROOI
CONTACT :BILL HAYDEN

(615)-481-3920

TSK: 4, UNITS: ug/Kg, GROUP 8010

DANGB-4-SL16- DANGB-SGC4-SSI- DANGB-SGC4-SS2-
ISDI RESAMPLE RESAMPLE

TEST COMPOUND 88092781 88092782 88092783

rNZYL CHLORIDE ND NO ND

~-IS (2-CHLOROETHOXY)METHANE ND ND ND

BIS (2-CHLOROISOPROPYL)ETHER ND ND ND

-1MOBENZENE ND ND ND
ROOI CHLOROMETHANE ND ND NO

-8ROMOFORM ND ND ND
BROMOETHANE ND ND NO

4RBOR TETRACHLORIDE ND ND NO

4LORACETALDEHYDE NO ND NO

CHLORAL ND RD ND
,CHLOROBENZENE ND ND NO
,iLOROETHANE ND ND ND
I.qLOR0FORM 16 ND 6.7

1-CHLOROHEXANE ND ND NO

-'-CHLOROETHYL VINYL ETHER ND ND ND

rA4LOROMETHANE ND NDON

t;HLOROHETHYL METHYL ETHER ND ND NO
CHLOROTOLUENE NO -ND ND
-IBROMOCHLOROMETHANE ND ND HD

IBROMOMETHANE NO ND 11D
'i ,2-DICHLOROBENZENE ND ND ND
j1,3-DICHLOROBENZENE ND -ND ND

4-DICHLOROBENZENE ND ND ND

: ICHLORODIFLUOROMETHANE ND ND NO

1,1-DICHLOROETHANE ND ND ND
-1, 2-DICHLOROETHANE N6 ~ ND ND

I I-DICHLOROETHYLENE ND ND ND
~-RANS-1,2-DICHLOROETHYLENE ND ND ND

DICHLOROMETHANE 508 1-.9B ND
7,2-DICHLOROPROPANE ND ND 13B

ND -Not Detected
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ENGINEERING-SCIENCE INC. PAGE 4

11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1057

DANGB-4-SL16- DANGB-SGC4-sSl - DANGB-SGC4-SS2-

SD1 RESAMPLE RESAMPLE

ST COMPOUND 88092781 88092782 88092783

3-DICHLOROPROPYLENE ND ND ND
1,2,2-TETRACHOROETHANE ND ND ND
1,1,2-TETRACHLOROETHANE N I. ND NO

TRACHLOROETHYLENE ND ND ND

1,1-TRICHLOROETHANE ND ND NO
1,2-TRICHIOROETHANE ND ND ND

ICHLOROETHYLENE NO NO ND
ICHLOROFLUOROMETHANE ND ND ND
ICHIOROPROPANE ND NO ND
NYL CHLORIDE ND ND ND

*Not Detected
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I
ENGINEERING-SCIENCE INC. PAGE 5f 11/08/88

ANALYSIS REPORT

KORDER NUMBER: 1057 i' a

3 NUMBER : ZBOOOOOO0440 APPROVED BY

WORK ORDER DATE : 09/28/88 Lab Supervisor

IPORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. s103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

INTRACT / PO # :ORO
CONTACT : BILL HAYDEN

(615)-481-3920

.MSK: 4, UNITS: ug/Kg, GROUP 8020

DANGB-4-SL16- DANGB-SGC4-SS1- DANGB-SGC4-SS2-
SD1 RESAMPLE RESAMPLE

LiST COMPOUND 88092781 88092782 88092783

NZE;;E ND ND ND
LOROBENZENE ND ND ND

1,2-DICHLOROBENZENE ND ND ND
J.3-DICHLOROBENZENE ND ND ND

* 4-DICHLOROBENZENE ND ND ND

'HYL BENZENE ND ND ND

TOLUENE ND ND ND
"''LENES ND ND ND

ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 6
11/08/88

ANALYSIS REPORT

,RK ORDER NUMBER: 1057

B NUMBER : ZB0000000440 APPROVED BY

RK ORDER DATE : 09/28/88 Lab.Supervisor

PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT / PO # : ORO01

iNTACT : BILL HAYDEN

(615)-481-3920

SK: 4, UNITS: ug/Kg, GROUP 8080

DANGB-SGC4-SS1- DANGB-SGC4-SS2-

RESAMPLE RESAMPLE
ST COMPOUND 88092782 88092783

DRIN ND ND
PHA-BHC ND ND

TA-BHC ND ND

LTA-BHC ND ND

MMA-BHC ND ND

LORDANE ND ND

41-DDD ND ND

41-DDE ND ND

4-DDT ND ND

ELDRIN ND ND

DOSULFAN I ND ND
DOSULFAN II ND ND
DOSULFAN SULFATE ND ND

DRIN ND ND

ORIN ALDEHYDE NA NA

PTACHLOR ND ND

PTACHLOR EPOXIDE ND ND

PONE NA NA
THOXYCHLOR ND ND

XAPHENE ND -ND
8-1016 ND ND

8-1221 ND ND

8-1232 ND ND

3-1242 ND ND

-1248 ND ND
8-1254 105 205

8-1260 ND ND

- Not Detected
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* ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Date Received: September 28, 1988 Work Order: 1057
I Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092782 88092783

Sample No.: DANGB-SGCI-SSI- DANGB-SGC4-SS2-
RESAMPLE RESAMPLE

I Date Sampled: 9-27-88 9-27-88
Time Sampled: 16:15 16:15
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 7 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

1-,3-Dichlorobenzene 330 ND ND
1,3-Dichlorobenzene 330 ND ND

Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND
isophorone 330 ND ND

:Naphthalene 330 ND ND

Bis(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND

--Fluorene 330 ND ND
2, -Dinitrotoluene 330 ND ND
oiernyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND

4 Hexachlorobenzene 330 ND ND
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

)ate Received: September 28, 1988 Work Order: 1057
D)ate Reported: December 9, 1988 Job Number: OR001

FO: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

,.ab Number: 88092782 88092783
Lample No.: DANGB-SGC4-SSI- DANGB-SGC4-SS2-

RESAMPLE RESAMPLE
D)ate Sampled: 9-27-88 9-27-88
Time Sampled: 16:15 16:15
D)ate Extracted: 10-07-88 10-07-88
..ate Analyzed: 11-15-88 11-15-88
?ercent Moisture: 7 8

iompound Detection ANALYTICAL RESULTS
Limits '(dry weight)
ug/kg ug/kg ug/kg

?henanthrene 330 ND ND-- -- -- -- - -- -- -- -- - -- -- -- -- -
?Anhactene 330 ND ND
Aibtyl phhalat 330 ND ND
Dibuoranphtaat 330 ND ND
Florophyhen enlete 330 ND ND
?yrene hny peylete 330 ND ND
3uyl enyphaae 330 ND ND
3uts(2-ehlhyl phthalate 330 ND ND
3hrs2ehleyptaae 330 ND ND
ThromoenyJ hny te 330 ND ND
4-erzopahanhrpenylete 330 ND ND
inoctylpthalae 330 ND ND
Dienzocbtylprthlae 330 ND ND
serzo()fluoranthene 330 ND ND
.benzidineorntn 2000 ND ND
3,'-isooenzidine 6600 ND ND
3,3nzoiahpyrenze 330 ND ND
3neno(1,2,-cdr yre 330 ND ND
.)ieno(,h,-)prcene 330 ND ND
Sbenzo(ahi)enaen 330 ND ND

3erizyl Alcohol 660 ND ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil

(continued)

Date Rece~ived: September 28, 1988 Work Order: 1057IDate Reported: December 9, 1988 Job Number: OR00l

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092782 88092783
ISample No.: .DANGB-SGC4-SS1I DANGB-SGC4-SS2-

jRESAMPLE RESAMPLE
Date Sampled: 9-27-88 9-27-88ITime Sampled: 16:15 16:15
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 7 8
------------------------------------------------------------------------

ACompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -*ND ND
Aniline -*ND ND
I-Aminobiphenyl -*ND ND
A-Chloroaniline 660 ND ND
i-Chloronaphthalene -*ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND ND
Diphenylamine -*ND ND
1,2-Diphenylhydrazine -*ND ND
Ethyl methanesulfonate -*ND ND
I3-Methyicholanthrene -*ND ND
Methyl methanesulfonate -*ND ND
2-Methylnaphthalene 330 ND ND
1-Naphthylamine -*ND ND
2-Naphthylamine -*ND ND
2-Nitroaniline 1600 ND ND
3-N-itroanilirie 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Witroso-di-n-butylamine -*ND ND
N-Nitrosopiperidine -*ND ND
Pentachlorobenzene -*ND ND
CPentachloronitrobenzene -*ND ND
Phenacetin -*ND ND
n2-Picoline -*ND ND
Pronamide -*ND ND
1,2,4,5-Tetrachlorobenzene -*ND ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

)ate Received: September 28, 1988 Work Order: 1057
)ate Reported: December 9, 1988 Job Number: OR001

SOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092782 68092783
Sample No.: DANGB-SGC4-SS1- DANGB-SGC4-SS2-

RESAMPLE RESAMPLE
Date Sampled: 9-27-88 9-27-88
Time Sampled: 16:15 16:15
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 7 8

-ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

4lpha-BHC -- * ND ND
Camma-BHC -- , ND ND
6eta-BHC 660 ND ND
Aeptachlor 330 ND ND
Delta-BHC 500 ND ND
Aildrin 330 ND ND
Aeptachlor epoxide 330 ND ND
2ndosulfan I -- , ND ND
Aieldrin 500 ND ND
4,V'-DDE 1000 ND ND
indrin -- , ND ND
&ndosulfan II -- , ND ND
=,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND

Thlordane 2000 ND ND
Aethoxychlor -- , ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
A;LO -!232 2000 ND ND
4roclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
Aroclor-1251 2000 ND ND
4roclor-1260 2000 ND ND

K EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: September 28, 1988 Work Order: 1057
-Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092782 88092783
Sample No.: DANGB-SGC4-SSI- DANGB-SGC4-SS2-

RESAMPLE RESAMPLE
-Date Sampled: 9-27-88 9-27-88
Time Sampled: 16:15 16:1S
Date Extracted: 10-07-88 10-07-88
Date Analyzed: 11-15-88 11-15-88
Percent Moisture: 7 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND

Phenol 330 ND ND
2,4-Dimethylphenol 330 ND ND

-- 2,1-Dichlorophenol 330 ND ND
2,4,6-Trichlorophenol 330 ND ND
4-Chloro-3-methylphenol 660 ND ND
2,1-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND

- 3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol -- * ND ND
2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

* EPA has not yet determined detection limits for these compounds.

i B = Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMRY

SAMPLE NO(S). : 88092672-88092676, 88092731-88092741
SAMPLE NO(S).: 88092781-88092783, 88092799-88092800

The dezec:ion limit for the analyte(s); arsenic, cadmium,
chromium, lead, barium and mercury are provided by the sub-contract
laboratory and based on a dry-weight of the sample.

89-DiJLU0832 1 CN-F RMO 2
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CASE NARRATIVE

QUALLTY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: VGC-S-0060-88
QC REPORT NO(S).: VGC-S-0060-88B

Percent recovery and relative oercent difference for some of the

matrix spiking compounds are outside ES Laboratory acceptance limit-s. A

blank spike analysis shows the laboratory to be in control.

Results for Sample N, .0092739 are reported on a wet weight

basis, since percentage moisture was not performed.

,-Al -:) U029 I 1 CN-R .IMO
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PEST[C(~: I MA'1)ILX SI[KE/IMATRIX SPIKE I)UILICATE RECOVER' A
SOtL ,

lot) H,: OR00l) 1C 0( ,.: ,.' :4o. : ,)C -!;-0037-''81B "i

QC N. : .O.: ran

Cl Lient: ES Oak Ridgoe Lov,-. (:.',w,/ed): Low

A"Ln: Bill Hayden Date Re7 rted: 11-03-88

Address: 710 S. LILinois Avenue '
Su-it.'= F-103

Oak Ridge, Tn. 37830

Project: Duluth ANOB Labora:.-v Supervisor Approval:

QC Report for Laboratory Sample No(s). ________________ _ ,_ ___

88092672-88092674, 88092731-88092737

88092782-88092783

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits

(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2000 ND 1 37.0 56 46-127

Heptachlor 2000 ND 42.5 64 35-130

A1drin 2000 ND 37.5 56 34-132

Dieldrin 5000 ND 115 69 31-134

Endrin 5000 ND 88.8 53 42-139

4,4"-DDT 5000 ND 99.0 60 23-134

MSD Conc. QC Limits

In Extract MSD % MS %
(ug/Kg) Rec. # Rec. # RPD RPD REC

Lindane 50.7 76 56 31 50 46-127

Heptachlor 49.0 74 64 3 35-130

Aldrin 39.8 60 56 43 3.-132

DieLdr i1 130 78 69 35 I -- 134

Hndrin 108 65 53 .o 42-139

4,4"-DDT 211 127 60 72* 50 23-134

/1 Column to be used .tO flag -recovery and RPD values with an as-erisk
: Values outside of QC limits

RPD: I out of 6 outside limits

Spike Recovery: 0 out of 12 outs-ide limits
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l'2" :S :' ,ArR I X S E /-ATR I X S;P L I)[I Pl. I AT! RE I(;VhRY
SOIl.

.lo) No: OR'M() QC Rt ;port No. OCP--OO -TJ8

QC Sanple No.: 88092674
CLieni: ES Onk ?.Level (Low/Med): Low4

Bil HiII .i: Date Reported: 11-03-88
I Addr!ss: 710 S. :!t:nois Aveueu

Suite 1-1:3
Oak Ridge, Tn. 37830

Project: Duluth Laboratory Supervisor ApprovaL:

T QC Report for Laborat.xry Sample No(s).: ,___./_...___"- _

8809267-,%092674, 88092731-88092737
880927,:. -S3092783

Compound Amount I Sample Conc. MS Conc. MS % QO
Added In Extract In Extract Rec. # Lici:s
(ng) (ug/Kg) (ug/Kg) Re.

Lindane 2360 ND 49.2 62 46-:27

Heptachlor 2360 ND 49.8 63 35- 30

Aldrin 2360 XD ND NC* 3L-" 32

Dieldrin 5910 ND 144 73 31-.34

Endrin 5910 ND 122 62 42-:39

4,4"-DD'f 5910 ND 160 81 23-:34

MS C -c. QC Limits
in 7-,:ract MSD '  MS %
(ug:Kz) Re c. Rec. RPD RPD ,

Lindane 5. 76 62 19 50 -- 127

HeptachLr 2. 85 63 29 31 1 -5-130

S AId rin -:.5 63 NC* 43 ---132

-Dieldr- 92 73 23 33 '.-134

Endrin 77 62 22 L:"-139

I 4,4"_-DD 145 74 81 9 50 23-134

,i Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QO limits

RPD: out of 5 outside limits

Spike Reovery: I S:1- of 12 outside limi-ts

,l -... .. 3 IG63.",-A I -W- ~



CASE NARRATIVE
QUAI°[TY CONTROL RESULTS SUMMARY

QC REPORT NO.: OCP-S-0037-88

QC REPORT NO.: OCP-S-0037-88B

Matrix spike concentration is not detected for aldrin, therefore,
spike recovery and relative pe-rcent difference are not calculated.
A bloank sptke analysis shows the laboratory to be in control.

Endrin aldehyde and Kepone we-re not recoverable because they were
removed by the alumina column clean-up required by these samples.

88-1I -UIY., 79 1 1-64 RMOI



I PEST'I'I)S MYG T II) BI.ANK SUMMIARY

I , OROO1 LIMb 'Ia:,L: in 1 S' i
Lab Saip i " : 31ank

Cl i,:: ES Oak Ridge
I At -: Bitl Hlayden Mat rix: 3oil

Addre-!s: 710 S, Ullinoi Avenue Level ( =c.: -d): .

Suite F-103 Extrac, io::

Ok Ridge, 30 (SepF/Con: 3:nc): Sonc

Date Repor::e': 11-03-88

I Projed:: Duluth ANGB

Date -E:-.:racted: t0-07-88
Date An-a=yzed (1): 10-25-88 Date Ana!Fzv.: (2): 10-26-88

Time Layzed (1): 11:47 Time Analy'ze-' (2): 09:23
Inst:ruent ID (1): 5890 1/2 Instrumen: :D (2): 5880
GG Colu.n ID (1): OV-1 CC Column 7 (2): Mixed

I This '.'-:hod Blank applies to the following samples, MS and MSD.

+-" Sample Lab Sample Date Lab S::--e Date
"o. ID (1) Analyzed 1 ID a Analyzed 2

8809273: 10-25-38 8801:" "l 10-26-88
- 88092732 W,3-25-88 8809_-2 10-26-88
- 88092733 10-25-88 8809: 4 10-26-88
- 88092734 10-25-88 8809_:':5 ! 10-26-88
- 8-.

88092735 10-25-88 88092 37 10-26-88i-88092736 10-25-88 88092-37 ! 10-26-88

- 88092737 10-25-88 88092-2 10-26-88
- 88092782 10-25-88 8809Z733 10-26-88
- 88092783 10-25-88

* I

f

II I I i
i I
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I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO.: 88092783I WORK ORDER NO.: 1057

I
I
!
I
I

The first analysis of sample 88092783 showed low area counts for
the sixth internal standard. A subsequent re-analysis confirmed this,
indicating a matrix effect. Since no target compounds we-re found, this
should not affect the results of this- analysis.

8

I
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5B
SEMIVOLATILE ORGANIC GO/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract:

Lab Code: - Case No.: SAS VoUo.: SDG No.:

j Lab File ID:' >D3115 DFTPP Injection Date: 11/15/88

Inslrument ID: 70 2 DFTPP Injection Time:

1 % RELATIVE

m/e ION ABUNDANCE CRITER I ABUNDANCE
SI--------~ ~---------- -- - - - -- - - -

51 30.0 - 60.0% of mass 198 i S6.8
68 Less than 2.0% of mass 69 0.0( 0.0)I:
69 Mass 69 relative abundance 1 70.
70 Less than 2.0% of mass 69 5( .7)11
127 40.0 - 60.0% of mass 198 40.2
197 Less than 1.0% of mass 198 0.0
198 Base Peak, 100% relative abundance 100.
199 5.0 - 9.0% of mass 1-98 5.9
275 1 10.0 - 30.0- of mass 198 19.9
36S Greater than 1.00% of Mass 198 1.54
441 Present, but less than mass 443 10.8 b

442 : Greater than 40.0% of mass 198 , 80.9
443 1 17.0 - 23.0% of mass 442 15.3( 18.9)2:

1-Value is . mess 69 2-Value is X Mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB 1 DATE 1 TIME I
SAMPLE ID , FILE ID 1 ANALYZED 1 ANALYZED

----------------------------------- --- I-- --------

I--- ---- --- ---- -------------

@I! 60mg/l abn std 1 >E6234 11/15/88 12:53 1
r021 88092810 IML + IS 1 >E6235 11/15/88 1 14:02 '+ &J
01 88092811 IML + IS 1 >E6236 11/15/88 1 1:00 C'f041 88092752 Im!I + iS 1 )E6237 11/15/88 1 i6:06S 05188092753 Iml + iS >E6238 1 5//]S/88 i 17:01

LOI1 88092755 lml + IS 1 >E6239 11/15/88 17:56 C
S.v-'07 88092731-33,82,83,99 >E6240 1/15/88 18:51
Wp-'081 88092731 IML + IS >E6241 11/15/88 19:47

_UA- 091 88092782 IM. + IS 1 >E6242 111/15/88 . 20:42 1
pa 101 88092783 1 ML + IS >E6243 11/15/88 1 21:37 -iS ,
ur. I 11 88092733 tML + IS >E6244 11/15/88 1 22:32 K .

_ A r eU, 121 88092732 IML + IS 1 >E6245 1 11/15/88 23:27 1

141 __ _ _ _ _ _ _ _ _1_ _ _ _ _1 _ _ _ _ _

81 

191 _
201 1
2211 .1

pate I of I

FORM V s 169 1/87 Rev.



6C/MS PERFORMANCE STANDARD

Decafluorotriphenylphospine (DFTPP)

% Relative Abundance
Ion Abundance Base Appropriate

mlz Criteria Peak Peak Status
------------------------- ---------- ---------- ------- +

51 30-60% of -mass 198 56.80 S6.80 -Ok
68 Less than- 2% of mass 69 0.00 0.00 Ok
69 (reference only) 70.04 70.04 Ok
70 Less than 2% of mass'69 .46 .65 Ok

127 40-60% of mass 198 40.21 40.21 Ok
197 Less than 1% of mass 198 0.00 0.00 Ok
1-98 Base peak, 100% -relative abundance 100.00 100.00 Ok
199 5-9% of mass 198 5.91 5.91 Ok
275 10-30 of mass 198 19.92 19.92 Ok
365 Greater than 1% of mass 198 1.54 1.54 Ok
441 0-100% of mass 443 10.81 70.75 01,
442 Greater than 40% of mass 198 80.93 80.93 Ok
443 1-7-23% of mass 442 15.28 18.89 Ok

Injection Date: 11/15/88
Injection Time: 12:29

Data-File: >03115
Scan: 

1-670



I

File ID3115 5016 DFTPP FOR TUllE s t, -C2
BpI: At, 100. NRI1 4.24 t.ir.

50 100 150 200 250 300 350 40 .11 ...... .... .... .... .... I .... ,l.... B........I.. .... I.... I. .. t.. ,,"1
1110

198
-100

9¢ 442 ,9

7?

I "127 -5 c
_ 4 ' 255

4 C, 4 0

]~ v,.- . :
275I; 7  4  ~ :

C1 / 0 : 10

I I Li _ _ i_ .-I , _ _ _

, o-oIo 200 250 300 350 4 00(

file: )03115 Scan 1: 22 Rein. tine: 1.21

n/z t.1Zi t. n/z Int. luz In[, m/z In,.

i. 00 1.089 97.95 3.110-19.00 .518 20.00 2.19S 261.95 .611
i2-66 .26 93.95 2.723 150.10 .193 205.00 3.979 271.95 .105
3.10 1.616 100.15 .104151.00 .157 206.00 18.763-272.95 1.195

11.00 5.165 100.95 1.537 152,00 .237 207.00 2.83? 274.05 3.338
50.00 11,433 102.95 .659 153.00 .668 207.90 .650 275.05 19.923
51.00 56.799 103.95 1.160 153.85 .515 208,90 .211 276.05 2.301
52.00 3.031 101.95 1; 51 M195 1.072 209.70 .228 277.05 1.167
51.00 .123 105;95 .A92 156.05 1I.02 210.30 .A92 2?7.95 .228
55.10 1.757 106.95 10787 156.85 .307 211.00 .20 283.05 .193
56.00 1.915 107.95 1.985 157.85 .387 211.70 .272 291.00 .088
57.00 5.429 109.90 31571 159.95 .685 211.90 .181-293.00 .351
58.10 .316 1MAO0 1.190 160.95 .761 216.90 1.115 296.06 1.058
-60.00 .281 111.90 .606 16.95 .580 217.90 .553-296.90 .77
61.10 .861 112.90 .11 165.95 .562 218'90 .378-303.00 .59?
62.00 .7 116.00 .861 167 05 2.916 221.00 5.815 303.60 .A04
63.00 216 116.90 6.228 167.95 1.311 222.90 1.080-301.00 .272
65.10 1-195 117.90 .395-169.05 .193'221.00 9.935 311.00 313
66.95 .33 121.90 .729 171.85 351 225.00 2,319 315.00 .395
67.15 .325 123.00 1.195-172.95 .331 225.90 .176-316.00 .272
68.95 70,037-12.00 .668 73'95 .615 227.00 3;602-323.10 1.051
70.05 .17 125.00 .826-17S05 1133 228.00 S5-32i.10 313
71.05 712 127.00 40-211-175.95 .509 229.00 .887 327.00 .255
73.05 .826-1279 2.952176.95 .773 231.00 .30 33185 M9
73.9 M20 129.00 17,.811-17795 .261-235 0O .299-333.95 .826 16-71
1.9JS 7.701 129.90 1.123 178.95 2.372 235.80 .202 335.05 .211



78.05 3.268 131.90 .11 180.95 .782 237.00 .299 316.05 .343
78.95 3.683 133,00 .316 182.85 .132 21l.95 .387351.85 .422
79.95 2.829 133.90 .A39 184.05 .202 212.95 .A39 352.95 .299

80.95 129 135.00 1,493 181.95 1.379-243.95 9.267 353.95 .632
81.95 1.414 135.80 .518 186.05 9.505 245.05 .975 361.95 1.537
83.05 1.405 137.00 .527 187.05 2.811 245.95 1.256 372.10 .755

8.05 .183 138.10 .167 187.95 .307 217.05 .290 383.00 .237
85.05 .957 138.80 .141 189.05 .650 218.95 .307 403.10 .360
8595 .975 139.90 .211 190.95 .3782995 .105 420.95 .589
87.05 .5181140.10 .211 191.95 .676 250.95 .08- 421.85 .166
88.95 .220 111.00 2.091 19295 .761254.95 37.535 123.05 1.058"-
91.05 .887 142.00 .782 196.05 3.022 2S.95 S.596-424.05 .870
91.95 .799 142.8G .122 197.90 100.000 256.95 .A13 441.05 10.813
92.95 1.612 145.00 .228 198.90 5.912 257.95 1.968 112.05 80.929
93.95 .360 116.00 .360 199.90 A422 261.05 .167-113.05 ;5.285
96.05 .413-147.00 .957-201.30 471 26C.35 .167 414.05 1.221

97.15 .632 148.00 1.701203.00 .399

1672



Fontinuing Calibration Checkj ASt Compounds

Case No: Calibration Date: 11/1/88

Contractor: line: -12:53

Contract No: Laboratory 1D: )[6231

iii nstrunent 10: Initial Calibration Date: 10113/68

I Iiininu'. PF for SPCC is Miaximun X Diff for CCC is I

Comipound Rr OC .o X cif spCCC5

H-Hitroso-Dinethylamine 1.2104 1,43013 15.29
2-rluorophenol 1.11912 1.3236? 6.73
bis(2-Chloroethyl)ether 1A41737 1.53412 8.21Iphenol 1.78209 1,60221 10.09
PhenAH-S 1.35170 1.9815 10.59
flniline .7153 .52815 29.16I -Chlorophwnl 1.32089-1.39870 5.89
I ,3-Dichlorobenzene MI51M0 1.4705 211
lJlDichloroberzene 1.51571 1.47131 2.93I ~ ~BenzyI Chloride- -

Benzyl fllcohod .56911 .77502 36.10
1,2-Dichlorobenzene 1.15179 -IlSI6l .01
2-NIehylIphWroI 1.42392 1.50615 5.77I3-8-i1- hlyphenol MOM12 1.39318 1 2-.01
bis(2-chloroise;.ropyi)Ether 2.35722 3M5191 50.26
N-li troso--ropylaenne I.I1; 1310. 5678 32.86 '
flexach'1orethane .7056 .69501 .79
Dibromochloropropane- -

Hitrobenzene S56693 .60756 -191. i roben:-ne-dS A19938 .55360 10.86
2-Hitrophenal .22010 .25135 11 01
lsophorone .87207 1.01572 16.17
bis(2-ChloroethxYV)neth3A, .5821D .618B 11.13
.21 -Dime thyl1phenol A08862 .39818 2.A8

Benzoic flcid .29595 .131S9 45.83
2-1-Dichlorophwnl S5313S .50297 5.1I ,2,H-r.,chlrobenzene .31739 .33635 5.9?
Naphthalene .98196 1 00445 2.29
i-Udioroaniline .33116 .3113i 3.07

N exachlorobutadiene .18652 .19117 2.17
i-Chloro-3-Wlhylphenol .28631 .26301 8.11H

2-lielhVlnaphtlalene .51168 .60226 10.57

PC - Response ractor-from daily-standard-file-at *60.00 mg/L

I i - 8-verage Response-ractor fron-Initial Calibration-forn-UI

10iff - X Difference from original average or curve

WC - Calibration Check Compeunds-(0) SPCC -System-Perfornance Check-Compounds (00

} orn Ull Page Iof 3 1-73



Continuing Calibration Checl

HSI Compounds

Case Ho: Calibration Date: 11/15/88

Contractor: line: 12:53

Contract Ho: Laboratory I: )[6231

Instrument ID: Initial Calibration Date: 10/13/88
S.................................-

lininum-R[ for SPEC is Maxinum-X Giff for CCC is X

Compound Rr .Xiff CCC SPCC

Hexachlorocyclopentadiene .33289 .31559 5.20 *
2,1,6-Trichlorophenol .32295 .27517 11.79 I

2,l,S-Irichlorophenol .19539 .62395 25.95

2-nluorobiphenil 1.26699 1.20S 1.78

2-Chloronaphthalene 1.24GS3 1.12659 9.62
2-Hitroaniline .63129 .67861 7.50
i ethylphthalate 1.33033-1.31538 1.13

2G,6-initrotoluene .31816 .37696 18.18
ceraphthylene 1.65820 1.56090 5.87

3-itroaniline .63702 .71912 12.89

2-,-Ginitrophenol .05753 .07631 32.66 ,,

8cenaphthene 1,12611 106948 5.06

ibenzofuran 1.502Oi1.52324 141

2,41-initrotoluere .32099 .39108 22.7?

1-Htrophenol .18125 .12030 3.71 ,

Fluorene 1.09332 1.16873 6.90
biethylphthalate 1,32351 1.28188 3.15

4-Chlorophenyl-phenylether .48211 .6860 2.81

4-Hitroaniline .2795 .36718 33,5S

2M,6-ribroophenol .14218 .05719 59.78
1,2-iphenylhydrazine - - -

Rlpha-88E
Beta-8HC
GG -BHC
Gelta-8HC
Heplachlor

Rldrin
H-Hitrosodiphenylamine .M1983 .42711 1.98
i,6-ini tro-2-* hylphenoI .08606 -

1-Brcophenyl-phenVlether .22979- .2988 87

Hexachlorobenzene .28768 .33374 16.01
Pentachlorophenol .11390 .12488 9;63 '

RF - Response factor fron daily standard file-at 60.00 ng/L

mRF Average Re5ponse Factor from Initial Calibration Forn U!

1Oiff - X Difference fron original average-or curve

CCC - Calibration Check Conpounds-(,) SPEC - SystemPerformance Check-Copounds-()

Forr, UII Page- Z of 3 167'4



I
Continuing Calibration Check

HSL Conpounds

Case No: Calibration Date: 11/1S/88
.......................... .....................

Contractor: Tine: 12:53

Contract Ho: Laboratory I0: )[6231

Instrument 10: Initial Calibration Date: 10/13/88

rininmu TP for SPCC is MlaxinzumX 0iff for CCC is X

I Compound Rf RF 10iff CCC SPCC

Phenanthrene 1.07960 .9906 7.92
Rnthracene 1,13331 1.09121 3.15
Oi-n-Butylplhtbalate 1,1716 1.75903 2.12
4,1'-Dibronobiphenyl
rluoranthene 1.17568 1.17738 .1H
Heplachlor poxide

ndoslfan I
4,'-0C- -

Dieldrin- -

Endrin -

1,1'-000 -

-ndosulfan II
Cndriri Aldel!dm
4;i'-00T -

EndosulfanzSulfeNe
Oibutylchiorendate - -

Benzidins ,03775 .00659 95-79
Pyrene 1.65617 .7530 10,91
Ierphenyi-dii L;07 1.07713 1.76
Outylbenzylphthlate :,15097 1.1536 .29
3,3'-Dichlorobenzidine .12990 .25720 98.00
Chrysene l.01423-1.02132 .71
Benzo(a)Anthracene 1,09006-.116383 6.77
bis(2-[[hVlhexyl)PhthAlate 1.32171!.33831 .31
oi-n-octylphthaiate 3.72331 2.91716 21,65 F
Benzo(a)Pyrene 1.27071 1.26835 .19 *

eenzob)rluoranthene 1.18902 1.63809 10.01
lndeno(1,2,3-cd)Pyrene .82513 7072 9.29
Dibenzo(a,h)flnthracene .7896H.11333 10.99

I Benzo(a)rluoranthene 1.51900-1.1105? 26.89
8enzo(g;hi)PerViene .74580 L.11733 9.82

Pr - Response ractor fron daily standard-file-at 60,00 ng/L

RF - Average-Response-ractorfron Initial Calibration-forn UI

-111ff- X Diffe.'ence fro original average-or curve

CCC CalibrationCheck Compounds -(,) SPEC - Systen Perfornance Check Co nn ds (PP)

forn-II Page 3-of 3



8B
SEMIVOLATILE INTERNAL STANDARD AREA SU194ARY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No. :

EPA Sample No. (Standard): _ _Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

jISl(DCB) I 1IS2(NPT) I jIS3(ANT) I
I AREA #1 RT I AREA 41 RT I AREA El RT I

12-HOUR

I STD LLIJ " I1 'To1 1)V7vo I I

I UPPER
LIMIT Sj~ ~ ~ (O____

LOWER
LIMIT_

EPA SAMPLE I
No. I

I4U I "2 51 ..I I 7 9s</ ! I "I & / '.1/>
05 IL _.I " .</%." I - %./-I 5 Y 7? 1 ll.P IV 1 L'74- jjI V-f

06____I. ____I_ I I~ o. L~ I//,.'iI -L1 / I 1j,?-3j
_ gW9PVO_ Y a

031 1. Z .p~ -k I 53
o- . I 6_ . I 1.S I .. "Y I I3 Y3-Ij 1L //.3 I " 2 4I
01 1 T 1____ Ii " ._ l I __.-.__ I G. I 5_l_ ,Y:?_3 V 5< II_-

130 1 .__ ,__ I _ "_ -.___ [ --9 _ _____..o I _ .__ , l.._o ____ I !____ I.
1 t7 _ I .Le __, I _ I ?_ _ _ _ I 1 __" I "'a_ 1/.; I

:12 I I
1311
1 4 ; _

181I
19 - 1 1
201 I I

21 1 I I ... . I _22 ! II_!I
IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER UIMIT = + 100% of
IS2 .NPT) = Naphthalene-d8 - iinternal st'.andard area.
IS3 (ANT) Acenaphthene-d8 LOWER LIMIT = - 50% of

jDternal standard area.

= Column used to fl.ag internal standard area'values with an asterisk

page _ of _

FORM VIII SV-1 163 /_;



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Contract:_____

Lab Code: Case No.: SAS No.: SDG No.:

EPA Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

I IS4(PHN) I JIS5(CRY) I 1IS4(PRY) I
AREA # RT AREA # R RT AREA # RT

12 HOUR
STD_ ____ ___ /4H 3 5 3? 5_

UPPER 4cpIII
LIMIT_

1I LOWER
ILIMIT 1 1 1 1%/ 1ZC2

IEPA SAMPLEI I I
NO.

011 OUV/ IV ". I __I -I 93L157 I
0 2 ~ _ 7I R~o 1.I-3/ 1 YqV IY9C1 ,, /--
:03 : ! . 3 Gi e  ,.' I A I .'3A II I. I
04 - I ... A t . I"(o /o~2o" I.3,L.k3
051 " 1 1 GCoSo . I !_/_.___ !2.%, ,( . I SV.2z
061 Ie L 1 /"5?22-1 1.I3 -L I §_11T%- l q. 21 --7 -q0q I 3,-13..I
07 22J I I-'oSC /. 3/ 1._ 1.lC1SZ I

01 R I I ' 01 &i4 K. 6 q I

131!
141I /1lI6 I ~ .J I. V s 2 t2 2

171.

S138 _ _ _ _ I _ _ _ _ _ I _ _ ___I _ _ I _ _ _ _

19 I I II
201_ I I17.1 1 I____ __ __ I ____I _____I___

221 I I I I

IS4 (PHN) = Phenanthrene-dlo UPPER LIMIT = + 100%
IS5 (CRY) = Chrysene-d12 of internal standard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

" Column used to flag internal standard area values with an asterisk

page _ of __

FORM VIII SV-2 10/8
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